Google 


This  is  a  digital  copy  of  a  book  that  was  preserved  for  generations  on  library  shelves  before  it  was  carefully  scanned  by  Google  as  part  of  a  project 

to  make  the  world's  books  discoverable  online. 

It  has  survived  long  enough  for  the  copyright  to  expire  and  the  book  to  enter  the  public  domain.  A  public  domain  book  is  one  that  was  never  subject 

to  copyright  or  whose  legal  copyright  term  has  expired.  Whether  a  book  is  in  the  public  domain  may  vary  country  to  country.  Public  domain  books 

are  our  gateways  to  the  past,  representing  a  wealth  of  history,  culture  and  knowledge  that's  often  difficult  to  discover. 

Marks,  notations  and  other  maiginalia  present  in  the  original  volume  will  appear  in  this  file  -  a  reminder  of  this  book's  long  journey  from  the 

publisher  to  a  library  and  finally  to  you. 

Usage  guidelines 

Google  is  proud  to  partner  with  libraries  to  digitize  public  domain  materials  and  make  them  widely  accessible.  Public  domain  books  belong  to  the 
public  and  we  are  merely  their  custodians.  Nevertheless,  this  work  is  expensive,  so  in  order  to  keep  providing  tliis  resource,  we  liave  taken  steps  to 
prevent  abuse  by  commercial  parties,  including  placing  technical  restrictions  on  automated  querying. 
We  also  ask  that  you: 

+  Make  non-commercial  use  of  the  files  We  designed  Google  Book  Search  for  use  by  individuals,  and  we  request  that  you  use  these  files  for 
personal,  non-commercial  purposes. 

+  Refrain  fivm  automated  querying  Do  not  send  automated  queries  of  any  sort  to  Google's  system:  If  you  are  conducting  research  on  machine 
translation,  optical  character  recognition  or  other  areas  where  access  to  a  large  amount  of  text  is  helpful,  please  contact  us.  We  encourage  the 
use  of  public  domain  materials  for  these  purposes  and  may  be  able  to  help. 

+  Maintain  attributionTht  GoogXt  "watermark"  you  see  on  each  file  is  essential  for  in  forming  people  about  this  project  and  helping  them  find 
additional  materials  through  Google  Book  Search.  Please  do  not  remove  it. 

+  Keep  it  legal  Whatever  your  use,  remember  that  you  are  responsible  for  ensuring  that  what  you  are  doing  is  legal.  Do  not  assume  that  just 
because  we  believe  a  book  is  in  the  public  domain  for  users  in  the  United  States,  that  the  work  is  also  in  the  public  domain  for  users  in  other 
countries.  Whether  a  book  is  still  in  copyright  varies  from  country  to  country,  and  we  can't  offer  guidance  on  whether  any  specific  use  of 
any  specific  book  is  allowed.  Please  do  not  assume  that  a  book's  appearance  in  Google  Book  Search  means  it  can  be  used  in  any  manner 
anywhere  in  the  world.  Copyright  infringement  liabili^  can  be  quite  severe. 

About  Google  Book  Search 

Google's  mission  is  to  organize  the  world's  information  and  to  make  it  universally  accessible  and  useful.   Google  Book  Search  helps  readers 
discover  the  world's  books  while  helping  authors  and  publishers  reach  new  audiences.  You  can  search  through  the  full  text  of  this  book  on  the  web 

at|http: //books  .google  .com/I 


V 


) 


$: 


.sP  -^^^ 


^^. 


V    »    «• 


*^  % 


.0'? 


.<>> 


N 


1    ^'^ 

V 
V-    >  '.  * 


O  0 


^  ;.^^.-f^i*^    IIEPORT. 


OF  THE 


COMMISSIONER  OF  AGRICULTURE 


FOR 


THE    YE^R     1868. 


Mi 

WASHINGTON: 

OOVBRNMENT    PRINTING    OFFICE. 

1869. 


s  a.1 


CONTENTS. 


5 


'  Pago. 

Report  of  the  Commissioner,  Horjice  Capron 1 

Report  of  the  Architect,  Adolph  Class 1 

Report  of  the  Statistician,  J.  R.  Dodge ^ 16 

Report  of  the  Chemist,  Thomas  Antisell 59 

Re^wrt  of  the  Entomologist,  Townend  Glover 78 

Report  of  the  Superintendent  of  the  Garden  and  Grounds,  William  Saunders ...  118 

Re^wrt  of  the  Superintendent  of  the  Seed  Division,  Seneca  Dean 125 

ReiK)rt  on  Agricultural  Education  in  Europe,  by  John  H.  McChesney 127 

Report  on  beet-sugar  in  Europe,  by  Theodore  Gennert 158 

Report  upon  the  agricultural  resources  of  Alaska,  by  William  H.  Dall 172 

Report  of  the  Editor,  J.  R,  Dodge 190 

hicluding  pai>ers  as  follows : 

Department  building  and  grounds 191 

Hints  in  horticulture r 194 

Grape  culture 207 

Cultivation  of  the  i)eanut '  220 

The  potato 225 

Osage  hedges 245 

The  esparto  grass 260 

The  niin  of  Yucatan 268 

Statistics  of  bee-keeping .• 272 

Silk  culture 282 

Practical  entomology  for  farmers'  sons 305 

Recent  progress  in  fish  culture 319 

Country  roads  and  road  laws .* 348 

31ineral  fertilizers  of  the  Atlantic  States 367 

The  marl  region  of  Virginia 389 

Cencentrated  fertilizers  in  the  southern  States 396 

Experiments  with  field  seeds 405 

Recent  farm  experiments 412 

Current  fjicts  in  agriculture 435 

The  public  domain 454 

The  State  reports  of  agriculture '. 472 

Foreign  exchanges ^ 530 

Our  industrial  colleges 541 

Recent  agricultural  books 555 

American  works  on  agriculture  and  rural^econoray 597 

A 'Ticultural  and  horticultural  periodidals 608 

3f eteorology  of  1868 612 

Index • ^^ 


ILLUSTRATIONS. 


Plates.                                                                                       ,  Page. 

I.  Department  building  and  grounds Frontispiece. 

IL  Plan  of  first  floor  of  Department  building 191 

III.  Plan  of  second  floor  of  Department  building 192 

rV.  Characteristic  vegetation  of  the  banks  of  the  Youkon  River,  Alaska.. .  172 

V.  Characteristic  vegetation  of  the  Aleutian  district,  Alaska. 178 

VI.  Characteristic  vegetation  of  the  Sitkan  district,  Alaska 183 

VII.  Osage  hedge  planting ■. 247 

VIII.  Implements  used  in  hedge  growing 2r)3 

IX.  Brook  trout,  (Salmo  fontitialia) 320 

X.  Apparatus  used  in  fish  culture *^^0 

XI.  Troutdale  fish  ponds  and  hatching  house 335 

XJI.  Meredith  Village  fish-breeding  works 336 

XIII.  Black  bass,  (Micropteroua  achUfan) 338 

XIV.  Oyster  house , 341 

XV.  Oyster  fishing !...  342 

XVI.  Oysters  and  oyster-fishing  implements «M4 

XVII.  Wilkinson's  improved,  rut-scraper  and  grading  machine 361 

XVIII.  Map  illustrating  mineral  fertilizers  of  the  Atlantic  States 369 

XIX.  Massachusetts  Agricultural  College 548 


REPORT 


OP  THE 


COMMISSIOMR  OF  AGRICULTURE. 


Department  of  Ageiculturb, 

Washinffton,  D.  C,  Novanhtn'  30, 1868. 

Sm:  I  have  the  honor  to  submit  the  seventh  annual  report  of  the 
Commissioner  of  Agriculture.    The  interests  confided  to  this  depart- 
ment are  those  of  an  industrial  class  more  numerous  than  any  other, 
and  upon  whose  labors,  under  the  guidance  and  Tvith  the  blessing  of  a 
Power  that  rules  the  year,  depend  the  well-being  and  the  very  existence 
of  the  human  family.    The  sphere  of  its  operations  is  a  territory  unsur- 
passed for  fertihty  of  soil,  and  a  climate  favorable  to  the  health  and 
comfort  of  the  husbandman,  and  the  fruitfulness  of  his  toil.    Its  mar- 
vellous breadth  of  area  invites  the  toihng'millions  of  the  world,  offering 
to  each  family  a  farm  and  a  home,  with  the  added  boon  of  citizenship, 
and  asking  in  payment  only  a  guarantee  of  improvement,  and  a  share  in 
Uie  prodnction  of  the  bread  of  a  nation.    It  is  the  function  of  this 
department  to  aid  this  great  foundation  interest  in  all  legislation  affect- 
ing it,  in  the  diffusion  of  practical  information  concerning  it,  and  in  the 
dissemination  and  testing  of  rare  and  untried  plants  of  other  countries, 
that  promise  to  enrich  its  store  of  production.    G^iis  work  involves  a 
familiarity  with  the  latest  discoveries  of  the  natural  sciences  and  a 
knowledge  of  the  technicahties  of  many  arts,  with  a  fund  of  practical 
knowledge  and  sturdy  sense  that  intuitively  judges  aright  in  all  the 
actuahties  of  every-day  life.    If  its  true  object  and  proper  function  are 
understood,  a  work  of  great  magnitude  and  importance  is  opened, 
requiring  a  variety  of  skilled  official  labor,  and  special  training,  in 
preparation  for  it.    A  beginning  has  been  made,  small  it  may  be,  but 
foreshadowing,  it  is  beheved,  a  future  fraught  with  a  good  to  agriculture 
and  to  the  country.    Difficulties  have  been  encountered,  and  discourage- 
ments met,  but  the  obstacles  are  disappearing  and  shadows  lightening, 
and  the  way  is  open  for  rapid  progress  and  a  successful  career. 

AGEICULTUEAL  EDUCATION. 

The  industrial  colleges  now  springing  into  being  throughout  the  north- 
em  and  western  States,  though  various  in  character  and  aims,  and  at 
present  in  the  weakness  and  inefficiency  of  their  infancy,  are  destined 
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to  be  powerful  cotxdjutors  in  the  legitimate  work  of  this  departmen 
Already  has  the  discussiou  attendant  upon  their  organization  elicitc 
inquiry,  corrected  prejudices,  diffused  information,  and  aroused  eutk 
siasm  for  a  practical  education,  which  cannot  fail  to  accomplish  goc 
tesults.  They  are  calling  forth  from  the  ranks  of  the  professions,  ar 
of  educated,  practical  farmers,  earnest  men  of  enlarged  views,  and  trai 
ing  them  for  the  position  of  teachers  in  these  institutions,  thus  opeuii 
spheres  of-  usefulness  to  which  schoolmen  have  hitherto  been  strangei 
and  eventually  making  a  new  era  in  the  education  of  the  world.  Tl 
material  for  these  professorships  is  yet  in  the  rough,  and  must  be  fitti 
and  polished  in  the  institutions  themselves  5  and  as  this  is  a  progress!^ 
work,  the  country  must  be  patient,  not  expecting  the  culmination  of 
century  of  progress  in  a  moment  of  time. 

SYSTEMATIC  AGRICULTURE. 

Hitherto  this  country  has  been  characterized  by  random  farming,  f< 
immediate  results,  with  no  reference  to  future  advantages,  and  no  p 
sistent  following  of  any  prescribed  course.  It  has  been  a  speculati^ 
business,  with  a  constant  endeavor  to  overreach  the  soil,  even  at  the  rig 
of  its  bankruptcy.  Cotton,  wheat,  wool,  hops,  and  other  products  ha^ 
been,  either  periodically  or  locally,  the  innocent  causes  of  unnatu 
excitements,  and  it  may  be  lo^g  ere  cool  reason  shall  hold  undisturb( 
sway  among  our  husbandmen  5  but  there  are  evidences  that  more  stab 
views  and  more  systematic  practices  are  beginning  to  prevail.  In  tl 
central  settlements  of  the  west,  farm  animals,  the  basis  of  systemat 
farming,  are  held  in  higher  esteem  than  formerly,  and  a  preparation  ; 
least  is  made  for  some  simple  rotation  of  crops.  More  stability  exist 
under  adversity,  as  in  the  case  of  wool-growers,  many  of  whom,  fa 
seeing  and  wise,  are  confident  of  future  profit  in  the  midst  of  prese: 
discouragement.  There  is  a  disposition  in  the  south  to  produce  the 
own  bread  and  meat,  and  hold  their  cotton  as  a  surplus,  bearing 
better  price  when  the  quantity  does  not  suffice  to  glut  the  marke 
These  and  many  other  signs  of  thoughtfulness  and  growing  wisdom  a 
apparent. 

SOUTHERN  AGRICULTURE. 

It  is  gratifying  to  observe  the  evidences  of  vitality  in  southern  ag: 
culture,  which  is  progressively  and  successfully  marshalling  the  fore 
of  recuperation,  and  gradually  dispelling  the  despondency  resultii 
from  the  losses  of  civil  war,  the  change  in  the  labor  system,  the  disru 
tion  of  families  and  the  impoverishment  of  estates.  This  despondenc 
together  with  political  disappointments,  led  to  chimerical  plans  f 
settlements  in  Brazil,  in  Central  America,  in  Mexico,  and  even  in  t 
northern  and  northwestern  States.  I  have  regretted  and  combatted, 
personal  intercourse  and  correspondence,  this  morbid  tendency  to  exj 
triation,  or  to  distant  removal,  as  an  aggravation  of  the  evils  of  pover 
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and  discontent,  rather  than  their  core.  It  is  a  self-evident  proposition 
that  forced  sales  of  remnants  of  property,  mostly  real  estate,  at  a  place 
and  time  in  whi<;h  few  purchasers  have  disposition  or  ability  to  make 
investments,  are  not  favorable  to  a  conservation  of  reduced  estates; 
and  the  expenses  of  removal  would  leave  emigrants  in  a  condition  of 
more  abject  x)ove  rty,  among  strangers,  and  surrounded  by  unfamiliar 
circumstances  and  occupations.  There  is  abundant  evidence  of  gradual 
trauqaiUization  oi  discordant  social  and  business  elements,  and  an 
increasing  hopefulness  and  energy  in  industrial  effort.  At.  impetus  has 
been  given  to  business  by  the  introduction  of  northern  capital ;  and  in 
the  fntxae  more  n;pid  progress  may  be  expected  from  the  same  cause. 
Money,  population,  and  skill  in  special  industries,  are  the  requisites  for 
success  in  developing  the  resources  and  extending  and  perfecting  the 
agricolture  of  the  Mouth. 

In  view  of  all  the  circumstances  affecting  cotton  culture,  it  may  be 
deemed  a  remarkable  fact  that  the  yield  has  attained  an  equality  with 
that  of  1850,  and  i^  half  as  great  as  the  excessive  product  of  1850  and 
1860,  which  glutted  the  markets  of  the  world,  and  would  have  caused  a 
discouraging  depresmon  in  prices  but  for  the  cessation  of  cotton  produc- 
tion in  the  years  that  followed.  The  cash  receipts  for  the  crop  of  1867 
were  larger  than  these  of  1850,  though  of  less  actual  value  as  reckoned 
in  a  depreciated  cmvency . 

The  sugar  interest  is  rapidly  attaining  prominence,  the  product  having 
doubled  in  the  last  two  years.  The  total  product  of  rice  is  also 
increasing. 

CANADIAN  EECIPROCITY. 

The  farmers  of  the  country,  while  enduring  the  necessary  burden  of 
internal  revenue  tax£  tion,  and  submitting  cheerfully  to  imjwsts  upon  all 
foreign  products  consamed  by  them,  will  enter  a  vigorous  protest  against 
any  proposition  for  the  renewal  of  the  abrogated  reciprocity  treaty,  or 
nny  arrangement  admitting  untaxed  and  low-priced  Canadian  produc- 
tions customs  free,  or  at  a  lower  rate  of  duty  than  is  provided  in  existing 
laws  regulating  the  tariff  upon  similar  imports  from  other  nationalities. 
They  justly  demand  equality  in  taxation  and  in  exemption  from  its  bux- 
^n8:  they  ask  no  favors  for  a  class  pre-eminent  in  numbers  that  they 
wonld  not  accord  to  one  of  the  smallest  in  the  nation,  and  properly 
reganl  with  jealousy  any  assumption  of  claims  for  special  privileges  for 
the  few  at  the  expense  of  the  many.  They  cannot  see  the  justice  of 
subjecting  farmers  to  a  direct  and  ruinous  competition  in  wheat,  beef, 
wool,  and  all  products  of  the  farm,  along  a  line  of  thousands  of  miles  in 
extent,  for  the  benefit  of  foreigners  who  bear  none  of  our  burdens,  and 
for  the  enrichment  of  a  few  of  our  citizens  who  stand  in  a  necessary  yet 
unprodactive  position  between  the  producer  and  consumer.  Such 
treaty  of  reciprocity  wculd  bear  with  peculiar  hardship  upon  the  wool- 
growing  interest,  and  e8i>ecially  upon  the  production  of  combing- wool, 
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the  long  wool  of  Canada,  a  fiber  in  growing  demand,  which  our  fan 
ers  can  readily  supply,  and  at  the  same  time  furnish  the  markets  wit 
mutton  of  superior  quality,  if  no  unjust  discrimination  is  permitted  i 
the  practical  working  of  the  wool  tariflf.  Whatever  s<5ttlement  of  qu« 
tions  of  navigation  or  fisheries  may  be  desirable,  it  Is  hox>ed  that  n 
advantages  maybe  secured  by  concessions  prejudicial  to  the  fiarmii 
interest. 

INTERNATIONAL  EXCHANGES. 

A  system  of  international  agricultural  exchanges  has  been  estab      i 
with  many  of  the  governments  of  Europe,  Asia,  aad  South  Amen 
already  including  Austria,  Prussia^  China,  Japan,  India,  Guatemj 
and  British  Qonduras.    Arrangements  have  also  been  made  for  valuabl 
exchanges  of  rare  seeds,  plants,  trees,  and  various  products  of  agricu] 
ture,  with  the  botanical  gardens  of  Kew,  in  England,  and  Melbourne,  i 
Australia;  the  India  museum,  in  London;  the  Cape  of  Good  Hope  Agrj 
cultural  Society;  the  botanical  department  of  the  British  museum;  t 
commissioner  of  patents  of  the  Argentine  Eepublic,  and  the  Cent 
Agronomical  Society  of  the  Grand  Duchy  of  Posen.    Correspondem 
in  initiating  this  measure,  has  elicited  expressions  of  the  utmost  coi 
diality  and  a  cheerful  readiness  for  zealous  co-operation.    The  arrange 
ment  with  Doctor  Forbes,  of  the  India  museum  in  London,  conten: 
plates  a  general  exchange  of  the  agricultural  products  of  the  Unitei 
States  for  those  of  India.    He  proposes  that  similar  specimens  shaJ 
bear  the  same  numbers,  in  the  India  museum,  m  London,  in  that  c 
this  department,  and  in  the  local  museums  of  India,  for  the  purpose 
facilitating  reference  at  London,  India,  or  in  the  United  States,  or 
other  country  to  which  similar  collections  may  bo  sent.     Among  th 
samples  are  nearly  one  thousand  specimens  of  the  textile  fibers  of  Iiidi£ 
It  is  my  design  to  extend  and  complete  this  system  of  exchange,  whic" 
promises  valuable  results  to  agriculture,  and  incidentally  to  manufacture 
and  commerce. 

DISEASES  OF  FARM  STOCK. 

The  prevalence  of  fatal  maladies  among  all  varieties  of  farm  animaU 
resulting  in  the  annual  loss  of  not  less  than  fifty  million  dollars,  demand 
the  prompt  attention  of  this  department,  the  vigilance  of  the  agriculta 
associations,  and  national  and  State  legislation.  The  past  year  has  jxo 
been  one  of  peculiar  misfortune  in  this  respect,  (except  in  the  dissemi 
nation  of  the  splenic  fever,  communicated  by  Texas  cattle ;  yet,  horses 
mules,  sheep,  and  swine  have  all  suffered  from  the  local  prevalence  o 
malignant  forms  of  disease,  against  ,which  little  veterinary  skill  ii 
opposed,  and  little  more  than  empiricism  and  superstitious  folly  is  prac 
ticed.  A  disease  may  suddenly  decimate  the  cattle  or  horses  of  a  neigh 
borhood,  the  only  popular  knowledge  of  which  is  the  statement  that  it  ii 
a  murrain  or  distemper.   A  disease  exists  locally  in  several  of  the  south 
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em  States,  by  wMch  the  total  loss  of  a  plantation's  stock  of  horses  and 

mules  not  unfteqnently  occurs,  with  scarcely  an  eflfort  or  hope  for  a  €ure. 

The  umual  losses  in  swine  cannot  be  less  than  ten  or  fifteen  million ' 

dollars  by  the  disi^ase  commonly  known  as  ^^hog  cholera,"  for  which  no 

temedy  has  been  fonnd;    and  prevention  has   proved  difficult  and 

uncertain/ 

On  the  breaking  out  of  the  splenic  fever  at  the  halting  places  of  Texas 
csMe  during  the  past  summer,  I  commissioned  Professor  John  Gamgee, 
of  the  Albert  Yeti^rinary  College  of  London,  to  investigate  its  character 
and  causes  and  tho  means  for  its  prevention.  The  labor  was  undertaken 
at  (Mice  and  continued  with  zeal  and  activity  in  several  western  States, 
indnding  the  Texas  cattle  stations  of  Western  Ejinsas.  Post  mortem 
examinations,  not  only  of  diseased  native  stock  but  of  the  cattle  irom. 
Tiexas,  were  repeatedly  made,  and  their  results  carefully  recorded,  all 
tending  to  connect  the  migrating  herds  of  the  Gulf  coast  unmistakably 
^^  the  existence  and  spread  of  the  disease.  The  report  of  this  investi- 
gation, enriched  with  valuable  material  collected  by  the  statistical  divi- 
sion of  this  department  for  a  history  of  the  outbreak,  will  be  presented 
to  Congress  at  an  early  day,  together  with  a  statement  of  the  previous 
bistoiy  of  this  disease  in  this  country,  and  chromo-lithrographs  of  internal 
organs  of  animals  dying  from  the  disease.  The  department  has  been 
cramped  for  means  to  conduct  this  investigation,  having,  no  fund  from 
▼hich  to  defray  its  expenses,  except  that  for  statistical  purposes,  which 
b  quite  too  meagre  for  the  absolutely  indispensable  demands  upon  it, 
^  congressional  aid  will  therefore  be  requisite  for  the  completion  of 
^  work  undertaken  and  for  the  proper  publication  of  the  report  upon  it. 
WhQe  it  is  deemed  important  to  investigate  the  cattle  diseases  preva- 
lent, and  to  obtain  the  best  professional  aid  in  seeking  to  diminish  the 
^^rtent  of  their  ravages,  it  is  evident  that  effort  directed  toward  the  cure 
of  any  disease  which  is  well  develoi)ed  in  any  section  of  the  country 
Dinst  be  very  unsatisfactory  and  ineffectual.  Many  of  the  diseases  of 
cattle,  as  of  men,  have  their  origin  and  distribution  in  the  unnatural  and 
^ealthy  conditions  of  their  growth  and  management,  naturally  result- 
^g  from  what  is  termed  our  ci\ilization.  These  diseases  belong  to  the 
class  of  ailments  which  are  preventable.  Their  causes  arc  known,  and 
^'^eans  of  prevention  are  at  our  disposal;  and  if  an  enlightened  state  of 
pttbBc  opinion  leads  to  the  formation  of  societies  for  the  prevention  of 
c^elty  to  animals,  a  higher  appreciation  of  the  deix^ndonce  of  domesti(j 
^^^iiiials  upon  us,  not  only  for  food  but  for  care  and  protection  from  disease, 
*oul(l  lead  to  the  formation  of  establishments  for  the  study  of  cattle  in 
"•^th  and  diseas(*,  and  the  training  of  a  class  of  practitioners  who  would 
"^g  the  highest  medical  skill  to  the  treatment  of  our  domestic  animals. 
"  naotives  of  humanity  should  fail  to  influence,  self-interost,  in  view  of 
tlie  annual  losses  of  millions  of  dollars  in  valuable  proi>orty,  should  be  a 
potential  inducement  to  prompt  action  in  this  direction.  The  lormatiou 
0^  veterinary  colleges— not  for  the  treatment  of  animals,  but  for  the 
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education  of  a. class  of  practitioners  of  skill  and  science,  who  mig 
become  beacons,  warning  the  proprietors  of  stock  of  the  approach 
disease,  and  pointing  but  the  means  of  prevention — ^hiis  been  adopted 
many  European  States,  firom  which  much  benefit  to  the  community 
been  derived.    I  consider  it  eminently  the  duty  of  tliis  department 
only  to  point  out  the  want  of  such  an  iostitution  but  to  initiate 
establishment;  and  I  earnestly  hope  that  Congress  may  authorize  at 
•early  day  the  creation  of  a  division  of  veterinary  surgery  for  the  invi 
gation  and  prevention  of  diseases  of  domestic  animals,  and  for  1 
advancement  and  difiiision  of  veterinary  science  and  for  its  most  effic 
and  beneficent  practical  operation. 

GRAPES  AND  WINE. 

• 

The  production  of  grapes  for  table  use  and  for  wine  making  has  beco 
an  interest  of  great  importance.  The  introduction  of  new  and  impro^ 
varieties  is  rapidly  cultivating  a  discriminating  taste  in  the  general  pub 
which  must  be  gratifying  to  those  who  have  labored  long  and  faithfc 
in  its  dissemination.  The  difficulties  to  be  encountered,  and  t]^e  c 
ditions  most  fitvorable  to  success,  are  now  pretty  well  understood,  { 
such  as  still  remain  in  doubt  cannot  long  escape  the  investigations 
the  many  intelligent  cultivators  now  engaged  in  sohing  these  practi 
problems. 

For  many  years  this  interest  was  greatly  depressed  from  a  gene 
belief  that  our  native  grapes  were  iacapable  of  improvement,  or  that 
foreign  wine  grapes  were  of  so  superior  a  quality  as  to  supersede 
fruits  produced  from  American  spiecies.  Vast  sums  of  money,  and  mi 
valuable  time  and  labor,  have  been  exnended  in  the  endeavor  to  mi 
the  foreign  grape  a  success,  but  without  exception  it  has  proved  a  fail 
in  open  air  culture.  These  failures,  however,  have  had  a  salutary  efl 
in  directing  attention  to  the  improvement  of  our  indigenous  species,  j 
the  progress  of  amelioration  is  both  marked  and  rapid,  and  must  certai 
at  an  early  day  succeed  (if  it  has  not  already  succeeded)  in  produc 
varieties  of  equal  merit  to  those  famed  for  .their  excellence  in  Eun 
Notwithstanding  these  well  ascertained  facts,  communications  are 
quently  received  from  gentlemen  of  large  European  experience  in  mak 
wine,  who  have  come  to  this  country  for  the  purpose  of  entering  iv 
grape  culture,  urging  very  strenuously  the  iinportation  of  the  fore 
varieties,  and  expending  their  own  means  in  this  futile  effort.  It  ii 
be  regretted  that  the  hard-earned  experience  of  others  is  not  taken  t 
guide,  but  the  fact  will  be  learned,  sooner  or  later,  that  east  of  the  ra 
of  the  Bocky  Mountains  no  climate  has  yet  been  found  suitable  for 
continued  healthy  growth  of  the  foreign  grai)e.  On  the  Pacific  coast 
plant  seems  to  find  a  perfectly  congenial  climate. 

SUB-TROPICAL  FRUITS. 

Considerable  attention  is  now  being  directed  to  the  introduction 
culture  of  tropical  and  sub-tropical  fruits  in  the  southern  States.    ' 
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dimate  of  Florida  is  especially  favorable  to  these  productious.    The 
department  lias  for  some  time  past  been  collecting  froits  of  this  descrip- 
tion  for  tbe  jrarpose  of  introducing  them  into  the  most  favorable  regions,  • 
and  is  in  the  jiossession  of  much  information  with  regard  to  the  climate, 
and  its  suitableness  for  these  useful  products. 

CINCHOKA  PLANTING. 

-cVmong  tbe  "new  and  valuable  plants''  which  the  organic  law  of  the 
department  requires  it  to  propagate,  cultivate,  and  distribute  among 
agricultxuists,  there  may  be  included  not  merely  those  useful  as  food 
stnfls,  or  for  industrial  arts  and  manufactures,  but  also  those  which 
subserve  the  sanitary  interests  of  the  people.  Euroi)ean  governments, 
possessing  intertropical  colonies,  have  already  taken  the  lead  in  the  intro- 
duction and  acclimatization  of  medicinal  plants  within  their  own  limits. 
I  would  especially  call  attention  to  the  necessity  which  has  arisen  within 
the  last  few  years  for  the  initiation  of  prompt  measures  by  the  govern- 
ment to  obviate  the  results  of  the  extinction  of  the  cinchona  forests  on 
the  Andes,  which  is  caused  by  the  negligence  of  the  governments  of 
Peru,  Ecuador,  and  more  northern  Andean  states.  The  experiments  of 
England,  HoUand,  and  other  countries,  have  shown  how  readily  new 
plantations  of  cinchona  trees  may  be  established  in  suitable  localities, 
how  rapidly  the  species  becomes  acclimated,  and  how  early  it  yields  sat- 
is&ctory  returns,  and  how  easOy  such  enterprises  are  popularized  and 
rendered  profitable.  The  supply  of  quinine  has  become  a  necessity  of 
existence,  not  merely  as  a  cure,  but  as  a  prophylactic  agent.  During 
the  late  war  many  thousand  lives  were  saved  by  its  use  alone.  In  view 
<>^the  approaching  extinction  of  the  cinchona  species,  (unless  intelligent 
governments  introduce  the  cultivation  within  their  own  territories,)  I 
▼ould  earnestly  recommend  that  an  appropriation  bo  made  by  congress 
to  introduce  it,  and  to  propagate  and  establish  a  cinchona  plantation 
'TOder  the  care  of  this  department.  The  attention  of  the  public  has 
^^leady  been  called  to  this  subject  in  the  annual  report  for  18C6,  and  the 
Resent  is  a  fitting  time  for  carrying  into  effect  the  plan  there  recom- 
laended. 

THE  STATISTICAL  DIVISION. 

The  operations  of  the  statistical  division  include  the  collection  of  the 
^tsof  agriculture  in  its  widest  range,  from  all  the  States  and  Territories 
of  this  country,  and  the  gleaning  of  similar  data,  for  puri>oses  of  com- 
P?n''^)n  and  instruction,  from  European  records  of  experimental  science, 
|he  transactions  of  societies,  and  oflScial  bulletins  and  publications.  It 
involves  the  tabulation  and  systematic  arrangement  of  this  matter,  and 
^"^  publishing  of  condensations  or  deductions  from  it  in  a  monthly 
^Port.  The  compilation,  composition,  revision,  and  publication  of  the 
^^^1  volume  is  also  intrusted  to  this  diAision.  The  importance  of  this 
^ork  will  readily  be  acknowledged,  and  it  is  to  be  regretted  that  it  has 
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of  late  been  cramped  for  means  to  carry  out  plans  for  its  improv< 
and  prompt  issue.  While  the  cost  of  publishing  the  last  volunj 
about  $160,000,  the  appropriation  for  its  preparation,  together  wi 
matter  for  the  monthly,  the  statistical  data  on  file  for  reference,  a 
special  statistical  investigations  whatever,  was  last  year  but  $1 
It  is  in  no  sense  commensurate  with  the  objects  to  be  accomplishe 
would  inevitably  fail  of  realizing  any  valuable  results  but  for  the 
ing  industry  and  perseverance  of  those  engaged  in  the  work. 

The  crop  statistics  of  the  present  year  indicate  a  more  than  a> 
condition  of  agricultural  prosperity.  The  wheat  crop  is  somewhat 
than  last  year,  the  increase  being  about  equal  to  that  of  the  popu] 
and  may  be  estimated  at  not  less  than  two  hundred  and  twenty  b 
bushels.  The  corn  crop  is  much  larger  than  last  year,  but  may  i 
placed,  on  completion  of  the  tabulation,  at  more  than  nine  hn 
million  bushels.  The  cotton  crop,  although  of  slightly  reduced  ac 
would  have  been  excessive  but  for  the  damage  from  army  an 
worms,  yet  the  result  will  exceed  two  million  three  hundred  the 
bales.  For  details  of  crop  reports,  and  numbers  and  condition  oi 
stock,  reference  is  made  to  the  report  of  the  statistician. 

THE  CHEMICAL  DIVISION. 

During  the  spring  and  early  summer  of  this  year,  the  laborato 
been  engaged  in  analyses  of  samples  which  had  been  forward 
correspondents  from  various  parts  of  the  United  States.  In  grea 
these  examinations  were  directly  in  the  interest  of  farmers,  or  of 
whose  avocations  are  connected  with  agriculture.  The  variety  of 
has  been  similar  to  that  of  preceding  years,  embracing  the  exami 
of  minerals,  ores,  earths,  products  from  various  manufactures,  s 
investigations  in  technical  branches  of  industry,  and  analyses  o 
products.  The  amount  of  work  which  flows  in  upon  the  laborai 
necessarily  large,  from  the  great  extent  of  territory  whence  it  is  de 
and  the  number  of  our  correspondents.  In  former  reports  the  nau 
instances  in  which  parties  seek  to  use  the  laboratory  to  further  i 
interests  have  been  alluded  to,  and  I  take  occasion  to  repeat  wi 
phasis  that  the  proper  aims  of  an  agricultural  laboratory  cannot  I 
served  under  a  practice  which  admits  of  a  constant  and  desultory 
pation  of  the  time  of  the  chemists.  A  large  force  of  practical  an 
with  copyists  and  clerks,  would  be  required  to  dispose  of  all  the  sci 
work  which  has  thus  accumulated  under  the  former  interpretation 
duties  of  this  division.  In  the  future  the  increase  of  this  species 
vice  will  not  be  deemed  advisable,  for,  although  it  yields  much  in 
tion  which  is  beneficial  to  localities,  it  absorbs  attention  which 
otherwise  be  devoted  to  work  of  more  general  utility.  From  the 
of  July  to  the  present  time,  but  little  analytic  work  has  been  done, 
to  the  transfer  of  the  laboratory  from  the  Patent  Office  buildin 
the  necessarily  slow  performance  of  the  work  of  refitting. 
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lu  compliance  with  circulars  from  this  office  addressed  to  various 

iiate  agricultural  societies,  requestiDg  saqiples  of  average  quality  of  the 

:ereal  crops  of  this  year,  for  the  purposes  of  chemical  analysis  to  deter 

mine  their  relative  richness  in  food  elements,  returns  are  being  received. 

Wben  the  number  is  complete,  so  as  to  represent  the  production  of  the 

i:\xoh  country,  this  extensive  investigation  will  be  undertaken,  and 

\nill  form  the  burden  of  the  work  of  the  laboratory  for  tho  coming  year. 

It  is  by  means  of  such  experiments,  which  no  individual  society  or  insti- 

tation  could  successfully  prosecute,  that  the  department  may  be  made 

most  useful  to  the  country. 

The  appropriation  destined  for  the  laboratory  has  been  nearly  expended 
in  the  general  fitting  up  of  the  laboratory  with  new  cases,  shelving, 
tables,  and  in  the  renovation  of  the  old  work. 

Tbioogh  the  courtesy  of  the  Smithsonian  Ihstitution,  the  department 
lias  been  enabled  to  purchase  to  advantage  in  Europe  chemical  apparatus 
and  materials,  which  have  been  forwarded  with  care  and  have  arrived  in 
safety.  The  purchase  was  made  in  the  most  judicious  manner,  consid- 
ering the  sum  which  remained  for  use  after  the  necessary  exx)enditure  in 
fitting  up  the  cabinet,  &c.  The  laboratory  will  be  in  a  few  weeks,  when 
all  shall  have  been  put  in  place,  in  good  working  order,  and  well  adapted 
for  the  general  applications  of  chemistry  to  analytic  purposes.  As  so 
mnch  of  the  current  appropriation  has  been  expended  on  wood- work, 
the  chemist  has  been  unable  to  obtain  all  of  the  fine  chemicals  and 
chemico-physical  apparatus  which  a  government  laboratory  needs  in 
order  to  be  prepared  for  that  variety  and  amount  of  general  or  special 
work  to  which  such  an  institution  should  be  devoted.  It  is  proposed 
that  the  appropriation  of  the  coming  year  be  allocated  to  this  purpose. 
The  necessity  of  connecting  a  chemical  laboratory  with  the  Depart- 
ment of  Agriculture  has  been  admitted ;  but  it  may  be  affirmed  that  the 
<fcction  in  which  it  should  be  employed  is  hardly  yet  appreciated.  It 
i5  only  by  reviewing  the  work  done  in  European  laboratories,  which  are 
fostered  by  the  several  govemnysnts,  that  the  right  apjflication  of  an 
agricultural  laboratory  is  rendered  apparent.  That  chemical  science  may 
^  brought  in  more  immediate  couuection  with  agricultural  experiences, 
there  should  be  established  au  experimental  garden  as  a  portion  of  the 
g^^eral  farm,  ha\'ing  for  its  special  object  the  cultivation  of  plants  or 
^•rops,  under  certain  specified  conditions,  in  which  cverj'  element  of  growth 
^^y bo  uuder  observation.  It  is  by  such  cooperation  of  garden  and 
lii*>oiiitory  tliat  those  researches  of  Paycn,  Boussingault,  Yille,  Hofi'man, 
^onnwiudcr,  and  others,  have  been  carried  out ;  and  1  would  therefore 
recommend  that  an  appropriation  be  made  for  this  purpose. 

^'i  an  intej^ral  part  of  this  division  there  has  been  commenced  the 
foniiation  of  an  economic  mineralogical  cabinet,  which  will  serve  not 
^%  to  illustrate  the  relation  of  soils  to  the  parent  rock,  but  will  also 
form  the  micleiis  of  an  industiial  collection,  illustrating  the  lithological  . 
nclies  of  the  country  which  are  avaihible  for  architectural  and  other  art 
j.urposes. 
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ENTOMOLOaY. 

Tlie  labors  of  the  entomological  division  have  greatly  increased  dm 
the  past  year.  Letters  of  inquiry  in  regard  to  insects  destructive  to 
crops  have  been  far  more  numerous  than  formerly.  The  ravages  of 
cotton  army- worm  at  the  south,  and  of  the  potato-bug  and  locust  at 
west,  have  aroused  the  attention  of  farmers  and  cultivators  genera 
and  excited  an  unusual  degree  of  interest  in  the  subject  of  practical  ei 
mology. 

As  lands  are  brought  under  cultivation,  insects  which  formerly  pre 
upon  indigenous  weeds,  finding  cultivated  plants  more  attractive  i 
congenial  food,  have  multiplied  so  rapidly  as  to  alarm  the  farmer  ; 
stimulate  inquiry  into  their  habits  and  the  means  for  their  destruct 
Letters  on  these  subjects  ^e  daily  received,  many  containing  specim 
of  the  insects  either  known  or  supposed  to  be  injurious,  with  detaili 
the  damage  done,  the  means  used  to  prevent  their  depredations,  and 
success  or  failure  attending  them.  This  correspondence  is  filed  a 
record  of  the  progress  of  entomology.  All  the  insects  thus  receive( 
new  or  hitherto  undescribed,  have  been  figured  by  Professor  Glover, 
copies  of  the  plates,  twenty  to  thirty  in  number,  have  been  added  to 
large  collection  in  the  museum,  now  comprising  about  one  hundred  ; 
eighty  plates,  containing  from  twenty  to  fifty  figures  each.  These  ini 
illuslxations,  accompanied  as  they  are  by  names  and  references  to  ha 
and  means  of  destruction,  form  one  of  the  most  useful  and  instruci 
features  of  the  museum  of  which  they  are  a  part. 

THE  HUSEUM. 

In  removing  from  the  Patent  Office  to  the  new  building  of  the  dep 
ment  it  was  found  that  many  of  the  specimens  of  natural  history  wer 
much  injured  by  dampness  and  consequent  mold  as  to  be  unfit  for 
uses  of  the  collection ;  these  were  destroyed,  and  it  will  be  necessar 
replace  them  with  new  and  better  tjT)es.  It  is  also  deemed  importan 
procure  type  specimens  of  pure-bred^domostic  fowls,  and  some  of 
smaller  farm  animals.    . 

Kow  that  adequate  accommodations  are  furnished  for  the  museun 
is  hoped  that  greater  interest  will  be  shown  by  agricultural  and  horti 
tural  societies  of  the  different  States,  and  that  samples  of  grain,  fri 
&c.,  will  be  more  freely  contributed  than  heretofore,  so  that  each  i 
be  fully  represented  at  the  capital  of  our  national  government.  ] 
designed  as  soon  as  possible  to  duplicate  this  collection,  for  the  purj 
of  aiding  the  several  States  to  establish  museums  of  their  own,  in  wl 
the  agriculture  and  natural  history  of  the  various  sections  may  be 
rectly  represented. 

There  are  already  collected  about  fifteen  hundred  samples  of  fon 
cereals  and  vegetable  seeds,  which  for  want  of  room  and  proper  coi 
niences  have  never  been  exhibited;  and  about  the  same  quantity 
native  grains,  seeds,  &c.,  a  portion  of  which  were  shown  in  the  old  roc 
It  should  be  understood  that  this  is  not  intended  to  be  a  mere  coUec 
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of  beautiful,  nnique,  or  curious  specimens,  but  a  cabinet  of  reference, 
vbere  the  merits  of  eacb  group  may  be  shown,  together  with  their  uses, 
habita,  and  adaptability  to  various  sections  of  the  country.  It  has  been 
plamied  with  a  design  entirely  utilitarian  by  the  entomologist  and  natu- 
ralist of  the  department,  under  whose  special  charge  it  is,  and  who  has 
here  created  a  substantial  foundation  for  a  great  national  agricultural 
and  econonuc  repository  of  useful  knowledge.  A  glance  at  what  has 
already  been  done,  and  a  consideration  of  the  scope  and  bearings  of  the 
plan,  cannot  Ml  to  recommend  it  to  popular  favor  and  insure  its  perma- 
nence as  a  most  desirable  adjunct  of  the  department,  worthy  of  the  fos- 
tering care  of  the  government. 

EXPERTTVTENTAL  GABDEN. 

The  distribution  of  plants  from  the  garden  during  the  past  year  em- 
braced thirty  thousand  plants.    Many  thousands  of  scions  and  cuttings 
of  fimit  trees  have  also  been  disseminated.    Great  care  is  taken  to  pre- 
serve the  nomenclature,  to  guard  against  errors  in  the  numerous  varie- 
tiea  cultivated.    The  utility  of  the  garden  is  not  confined  to  the  propa- 
gation and  distribution  of  useful  plants.    The  information  derived  from 
observation  of  their  growth  is  of  great  benefit  to  the  department  in  its 
conespondenoe.    Questions  relative  to  fruit  trees,  medical,  and  other 
nsefiil  plants,  are  daily  considered,  which  could  not  be  satisfactorily  an- 
swered without  the  aid  of  the  garden.    The  progress  of  horticulture  has 
never  been  so  rapid  in  the  country  as  it  is  at  the  present  time ;  and  the 
gieat  increase  of  ne\^  fruits  and  plants  demands  vigilant  attention  and 
considerable  means  to  maintain  and  complete  the  collection,  since  the 
knowledge  derived  from  experiments  with  new  varieties  to  be  usefid 
mnst  be  prompt. 

It  is  necessary  that  the  legitimate  operations  of  the  garden  should  be 
kept  in  view.  It  cannot  be  either  usefcd  or  expedient  for  the  depart- 
ii^nt  to  propagate  or  disseminate  plants  indiscriminately,  a  supposition 
^t  seems  prevalent,  judging  from  its  correspondence.  Orders  are 
wceived  for  almost  every  description  of  plant,  entailing  a  vast  amount 
of  unnecessary  correspondence,  since  all  such  orders  are  entirely  out'of 
place,  and  utterly  beyond  the  means  and  inconsistent  with  the  objects 
^  tlie  department. 

DEPART^TENT  GROOTDS  AND  ARBORETITM. 

The  grounds  connected  with  the  new  building  are  beiug  rapidly  im- 
proved. The  adoption  of  a  well-matured  plan,  before  commencing  active 
<>pcratiuns,  has  tended  to  facilitate  the  execution  of  the  work  at  those 
points  more  immediately  pressing.  The  roads  and  waiks  in  close  prox- 
^^ity  to  the  building  have  been  constructed  as  far  as  practicable  with 
tne  time  and  means  at  command.  A  portion  of  the  main  road  lias  been 
finished  with  a  concrete  surface,  which  has  proved  even  more  satisfac- 
tory than  was  anticipated.  This  road,  while  it  is  no  more  expensive 
^  one  of  granite  properly  macadamized,  has  many  and  great  advan- 
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tages  over  oue  constructed  in  that  mode.  It  at  once  presents  a  smooth, 
hard  surface,  which  it  constantly  maintains,  and  its  entire  freedom  from 
vegetation,  such  as  mosses  and  other  weeds,  will  be  an  annual  saving  ot 
many  hundreds  of  dollars,  with  the  additional  advantage  that  there  is 
no  probability  of  any  necessity  for  repairs. 

The  main  feature  of  the  plan  is  the  arboretum.  This  it  is  proposed  to 
make  as  perfect  and  complete  in  species  and  varieties  as  the  climate  will 
admit,  and  will  prove  of  great  benefit  in  the  workings  of  the  department 
With  a  strictly  botanical  arrangement  the  idea  of  landscape  effect  is 
happily  combined ;  and  ^n  designing  the  roads  the  ultimate  connecti 
of  the  contiguous  reservation  has  been  kept  in  view,  admitting  of  a  uni- 
form style  of  improvement  with  the  surrounding  grounds  in  the  high 
order  of  landscape  gardening.  This,  in  addition  to  the  intrinsic  utih- 
tarian  value  of  the  collection,  cannot  DeuI  in  giving  great  attraction  U 
these  grounds. 

The  department  is  constantly  engaged  in  procuring  specimens  of  ran 
plants  for  practical  uses.    The  most  important  of  these  ore  collections  o 
both  hardy  and  exotic  plants  used  in  medicine,  the  fine  arts,  dyei 
and  in  manufactures.    In  the  arboretum  will  be  found  all  that  aro      i 
ficiently  hardy  to  stand  unprotected  in  this  climate ;  but  the  most  vali 
ble  wiU  require  protection— some  constantly,  others  only  during  the  pre 
gress  of  acclimatization.    A  commodious  range  of  glass  structures  shoi 
therefore  be  provided  at  once  for  these  purposes.    A  design  with  detailed 
plans  of  suitable  buildings  is  in  course  of  preparation,  and  will  be  sul 
mitted  for  consideration  when  completed. 

CULTIVATION  OF  RURAL  TASTE. 

While  all  these  improvements  will  be  highly  utilitarian  in  their  ain 
the  love  of  rural  life  is  worthy  of  the  most  careful  culture.  In  this  coi 
nection  it  is  proper  to  observe  that  one  of  the  most  certain  means  c 
encouraging  a  taste  for  rural  pursuits,  both  in  agriculture  and  horticu 
ture,  and  of  instilling  a  desire  for  the  study  of  botany  and  vegetabl 
physiology,  is  that  of  proper  embellishment  of  school-house  and  coUeg 
grounds.  Surround  these  seats  of  learning  with  an  extensive  variety  c 
trees  and  shrubs,  with  the  name  of  each  conspicuously  attached,  arrange 
with  artistic  discrimination,  and  the  minds  of  students  will  necessaril; 
be  drawn  to  the  study  of  the  vegetable  kingdom.  To  know  how  t 
plant  and  cultivate  a  tree  should  certainly  be  a  knowledge  possessed  b; 
every  person,  whatever  his  proposed  profession  or  aim  in  life.  This  i 
obvious  to  every  reflecting  mind  5  yet  there  is  a  total  want  of  tl 
variety  of  external  attractions  in  these  institutions,  for  which  there  is  n 
l)ossible  excuse. 

DISTRIBUTION  OF  SEEDS. 

The  seeds  contracted  for  by  ray  predecessor,  (with  the  exception  of  th 
wheat,  which  was  imported  by  myself,)  under  the  very  liberal  appropr 
ation  of  the  past  fiscal  year«  have  been  distributed  extensively,  and  a 
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\ndicioQBly  as  the  nature  of  the  case  would  admit.    Among:  the  thousands 
of  applicants  for  these  favors  from  every  portion  of  the  United  States  it 
lias  been  difficult  always  to  discriminate,  but  great  care  has  been  taken 
to  place  them  in  the  hands  of  those  appreciating  most  fully  the  object  of 
the  government  in  the  appropriation,  and  their  obligation  to  the  depart*- 
ment  to  make  the  most  intelligent  and  careful  test,  to  disseminate  the  pro- 
duct throughout  the  community  in  which  they  reside,  and  to  report  to  the 
department  the  results  of  experiments.    While  many  recipients  give  lit 
tie  attention  to  the  invariable  request  going  forth  with  every  package 
of  seeds  and  plants,  it  is  gratifying  and  encouraging  to  note  the  reports 
of  many  saccessfhl  experiments,  especially  upon  the  staple  cereal  pro- 
ducts.  The  result  of  a  single  importation  of  wheat  has  alone  been  worth 
more  than  an  annual  appropriation  for  the  whole  department. 

Oar  floral  wealth  has  been  enriched  by  the  introduction  of  new  and 
rare  varieties  of  seeds  and  plants.  Much  attention  has  also  been  given 
to  the  extension  of  our  knowledge  of  pharmaceutical  plants,  and  their 
adaptation  and  accliihatization  in  various  portions  of  our  widely  extended 
domaiiL  The  same  maybe  said  of  the  fiber-producing  plants.  The  cul- 
tiTation  of  the  citrus  fanuly,  and  other  sub-tropical  productions,  and 
their  introduction  into  Florida  and  other  portions  of  our  country  favor- 
able to  their  growth,  has  received  earnest  attention. 

From  every  portion  of  the  globe  seeds  and  plants,  and  information  as 
to  their  culture,  have  been  successfully  obtained,  and  the  results  promul- 
gated through  the  annual  and  monthly  reports.  The  care  bestowed  upon 
this  work,  in  reforming  the  former  pernicious  system  has 'been  onerous 
and  difficult,  but  I  trust  will  ultimately  be  properly  appreciated  even  by 
those  whose  individual  interests  may  have  been  affected,  and  approved 
hy  enlightened  agriculturists  of  the  country  as  one  more  worthy  of  the 
nation. 

Every  day's  experience  develops  the  importance  of  a  more  liberal 
^ypropriation  for  this  particular  branch  than  was  given  it  for  the  present 
Aflcal  year,  which  was  less  than  a  third  of  the  appropriation  of  the 
pwvions  year.  New  objects  in  this  connection  have  been  developed 
dci&aiiding  special  attention.  The  arrangements  for  an  extended 
exchange  with  foreign  countries  of  our  valuable  cereal  and  forest  tree 
8^^  proi)erly  come  under  this  head,  and  will  draw  hea,vily  upon  this 
^ted  appropriation ;  but  it  is  viewed  as  one  of  paramount  importance, 
^  destined  to  add  greatly  to  our  national  wealth. 

The  economy  of  a  judicious  distribution  of  seeds  by  the  national  gov- 
ernment is  scarcely  understood  or  appreciated.  An  illustration  or  two 
^  prove  suggestive  in  investigating  its  benefits.  At  a  low  estimate 
ow  wheat  yield  is  reduced  six  bushels  per  acre  by  cultivation  of  new 
^ds  for  ten  years.  If  one  bushel  per  acre  only  is  accredited  to  seed 
deterioration  that  might  be  remedied  by  a  proper  wheat  distribution, 
the  aggregate  wUl  be  eighteen  million  bushels,  worth  $30,000,000.  Oats 
I'^nerate  more  rapidly  than  wheat,  and  it  is  perfectly  practicable  to 
'"<*reas^  the  value  of  the  crop  ten  per  centum  by  change  of  seed,  and  this 
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increase  should  at  least  be  equivalent  to  $15,000,000.  And  so  the  bene- 
fit might  be  aggregated  till  it  represented  more  millions  than  the  seed 
distribution  of  this  department  has  ever  cost  in  thousands  in  any  year 
of  its  existence.  If  nine-tenths  of  the  seed  distributed  are  sheer  waste, 
and  a  single  tenth  is  judiciously  used,  the  advantage  to  the  country  may 
be  tenfold  greater  than  the  annual  appropriations  for  agriculture.  This 
is  fully  shown  by  the  records  of  the  department. 

The  following  statement  exhibits  the  disposition  made  of  the  seeds  un* 
der  the  appropriation  from  the  1st  December,  1867,  to  1st  December,  1868 : 

Total  number  of  packages  and  papersi  distributed,  692,398,  whicb 
includes  32,127  sacks  of  winter  wheat  imported  by  the  present  Commis 
sioner,  as  follows :  To  members  of  Congress,  223,672  5  to  agricultural 
and  horticultural  societies,  98,861;  to  statistical  correspondents,  86,391; 
to  individuals  on  applications,  183,474 ;  total,  592,398. 

FINANCIAL. 

In  presenting  for  your  consideration  the  financial  condition  of  th^ 
department,  it  is  gratifying  to  have  it  in  my  power  to  state  that  th^ 
expenditures  under  each  appropriation  have  come  within  the  sum^ 
appropriated. 

There  has  been  expended  since  December  4, 1867 — the  date  of  my 
entry  upon  the  duties  of  Commissioner — $217,400,  leaving  a  balance 
unexpended  of  $103,600  for  the  remainder  of  the  fiscal  year  ending  Jun^ 
30, 1869. 

The  report  of  Mr.  Cluss,  the  architect  employed  to  superintend  th© 
erection  of  the  building,  and  the  necessary  fitting  and  furnishing,  shows 
the  completion  of  the  whole  in  a  substantial  and  workmanlike  manner, 
embracing  the  laboratory  with  its  new  and  complete  chemical  apparatus, 
and  the  museum  with  its  convenient  and  tasteful  arrangement  of  cases, 
and  the  library,  at  a  total  cost  of  about  $140,000. 

The  balances  under  each  head  are  deemed  sufficient  to  meet  all  future 
demands  of  the  present  fiscal  year. 

In  view  of  the  completion  of  the  building  in  all  its  internal  arrange- 
ments, the  sphere  for  the  operations  of  the  department  has  been  mate- 
rially enlarged,  and  it  is  now  prepared  to  assume  its  proper  rank  as  the 
representative  department  of  a  largely  predominating  class. 

The  work  of  each  division,  with  its  modus  operandi^  has  been  outlined 
in  this  report,  and  new  ideas  suggested  by  the  working  of  the  depart- 
ment have  been  advanced  for  your  consideration  as  worthy  the  encour- 
agement of  Congress  as  a  part  of  the  whole  system,  and  in  fact  indispen- 
sable to  its  successful  operation.  My  estimates  for  the  next  fiscal  year 
are  based  upon  these  important  measures  for  the  enlargement  and  diver- 
sification of  the  industrial  interests  of  the  country,  and  I  trust  they  may 
be  met  in  a  liberal  and  justly  appreciative  spirit. 

HORACE  CAPEO]^,  Commissioner. 

His  Excellency  Andbew  Johnson, 

Prpff^f^fivf  of  ihe.  TTmfed  Stnfeft, 
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Washington,  November  20, 1868. 

Sm:  I  have  the  honor  to  report  the  completion  of  the  work  under  the 
contract  for  erecting,  fitting  up,  and  furnishing  the  new  building  for  the 
accommodation  of  the  department  under  your  charge.  All  the  work 
enmnerated  in  the  estimate  has  been  done  within  the  limits  of  the  appro- 
priations made  by  Congress. 

In  executing  the  work  a  strict  compliance  with  the  letter  and  spirit  of 
the  appropriation  bills  was  adhered  to  throughout.  The  appropriation 
for  all  the  work,  properly  \^athin  the  province  of  the  builder,  being  under 
one  head,  it  was  advertised  for  according  to  law,  and  given  out  in  toto 
to  the  lowest  responsible  bidder.  The  api)ropriations  subsequently 
made  for  fitting  out  and  fiu'nishiug  the  building  being  under  separate 
heads,  were  given  out  directly  to  mechanics  and  business  men  of  highest 
repntation  in  their  different  branches.  Superior. quality  of  work  and 
material  have  thus  been  obtained  at  very  moderate  rates. 

The  isolated  position  of  the  building  has  involved  a  considerable  outlay 
for  the  connections  with  the  gas-works  and  water-works  of  the  city,  as 
also  for  sewerage  leading  to  the  Wasliington  citj^  canal. 

The  building  is  now  finished,  with  the  exception  of  a  few  rooms  in  the 
hasement  and  the  attic  story,  which  were  not  included  in  the  estimates. 
An  abundant  supply  of  gas  has  been  i^rovided  for,  since  it  forms  the  heat- 
ing power  for  the  operations  in  the  laboratory.  Aside  from  the  supply  of 
water  for  the  accommodation  of  the  office  rooms,  laboratory,  closetH,  and 
boilers,  pipes  of  extra  size  have  been  carried  up,  feeding  fixe-plugs  in  ttte 
several  stories.  A  steam-heating  apparatus  is  in  successful  operation; 
thehoUers  being  of  sufficient  size  to  heat  also  the  attic  story  when  finished. 

All  the  principal  rooms  and  corridors  of  the  building  have  been  laid 
off  m  chaste  panels,  painted  in  encaustic  oil  colors,  the  ceiling  being 
frwcoed.  The  vestibule  and  main  staircase  have  received  a  strictly  artis- 
tic finish.  The  large  hall  in  the  second  story,  appropriated  to  the  museum 
of  agriculture,  has  been  frescoed  with  due  regard  to  its  national  import- 
ance, the  coat  of  arms  of  the  United  States,  surrounded  by  the  escutcheons 
of  the  thirty-seven  States  of  the  Union,  taking  a  prominent  part  in  the 
embellishment. 

The  American  wood-hanging,  that  ingenious  new  patent  which  makes 
tbe  prodacts  of  the  forest  in  their  primeval  beauty  directly  subservient 
to  the  highest  efforts  of  the  decorator,  appeared  peculiarly  fitting,  and 
bas  been  applied  for  the  finish  of  the  suite  of  rooms  occupied  by  the 
Commissioner. 

Candelabras  and  massive  chandeliers  have  been  put  up  at  all  places 
^bere  there  was  an  immediate  necessity  for  them. 

.  All  the  office  rooms  of  the  building  have  been  furnished  with  substan- 
tial carpets,  and  the  desks,  furniture,  and  cases,  have  been  replenished 
Jo  the  rail  extent  of  the  means  at  command.  The  laboratory  has  also 
been  fitted  out  of  the  appropriation  for  the  building  with  a  tine  set 
of  new  instruments  and  apparatus,  which  was  imperatively  required  for 
tiie  transaction  of  the  chemist's  operations. 

The  museum  has  been  partly  filled  with  absolutely  dust-proof  cases 
of  solid  walnut  shaped  in  the  best  style  of  the  art,  each  case  being  glazed 
^th  three  hundred  square  feet  of  pure  white  gla.ss,  and  provided  with 
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the  most  approved  bronzed  locks  and  fastenings.  The  insufficiency  of  the 
api)ropriation  could  not  have  been  construed  to  require  a  full  supply  of 
indifferent  mateiial  and  workmanship. 

The  sum  total  of  all  the  appropriations  expended,  inclusive  of  sewerage, 
furniture,  carpets,  and  scientific  apparatus  for  laboratory,  is  8140,420, 
and  the  building  contains  five  hundred  and  sixty-five  thousand  cubic 
feet  of  available  space.  The  cost  is;  therefore,  but  twenty-four  and  three- 
quarter  cents  per  cubic  foot,  which  compares  most  favorably  with  any 
similar  edifice  erected  by  government  or  private  individuals. 

ADOLPH  CLUSS,  Architect. 

Hon.  Horace  Capron, 

Commissioner  of  Agriculture. 
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Sm:  I  have  the  satisfaction  of  reporting  another  year  of  agriculturpl 
prosperity,  in  which  gamers  have  been  full,  and  food  products  for  tho 
sustenance  of  forty  millions  of  human  beings  have  been  abundant,  and 
within  the  means  of  the  humblest,  while  prices  have  been  moderately 
remunerative  to  the  producer. 

The  tendency  of  population  to  the  cities  and  to  unproductive  and 
specidative  employments  is  less  marked  than  heretofore ;  the  young  man, 
looking  for  a  career  of  business,  now  turns  to  agriculture  as  an  industry 
worthy  of  his  education  and  aspiration.  The  capitalist,  unlike  the  specu- 
lator holding  as  a  desert  thousands  of  fertile  acres,  now,  sometimes^ 
enters  the  arena  of  agriculture,  and  shows  the  farmer,  doubtful  of  the 
profit  of  his  business,  that  a  man  of  brains  and  means  can  legitimately 
hold  and  thoroughly  and  profitably  cultivate  ten  thousand  acres.  Thid 
defeated  warrior  in  a  cause  forever  lost  is  patiently  and  cheerfully  fol- 
lowing a  war-horse  that  is  now  a  plow-horse ;  and  the  freedman,  unused 
as  he  is  to  self-control  and  proverbially  unmindful  of  his  coming  wants, 
is  more  faithful  and  efficient  a^  a  free  laborer  than  he  was  in  previous 
years.  Invention  and  mechanical  skill  were  never  more  active  and  benefi- 
cent in  their  gifts  to  productive  industry.  All  these  favorable  indica- 
tions point  to  increased  abundance  in  the  future  to  meet  the  requirements 
of  a  rapidly  increasing  population,  and  a  more  ample  and  luxurious  style 
of  living. 

The  approaching  completion  of  the  Pacific  railroad  is  already  opening 
to  cultivation  the  fertile  plains  that  were  formerly  hqjd  as  deserts,  and 
the  valleys  of  the  Rocky  Mountains,  enlarging  our  field  for  the  collection 
of  agricultural  statistics,  and  Aimishing  home  supplies  to  the  miners  and 
railroad  builders  of  the  new  west. 

The  extent  and  constantly  changing  condition  of  our  vast  territory 
render  attempts  at  detailed  estimates  of  production  somewhat  hazardous : 
yet,  BO  far  as  opportunity  has  been  afforded  for  verification,  tho  results 
have  been  quite  satisfactory.  As  to  the  new  and  rapidly  growing  settle- 
ments of  the  West  which  were  scarcely  commencecl  at  the  date  of  the 
last  census,  it  is  simply  impossible  to  attain  a  high  degree  of  accuracy 
without  a  careful  census  annually. 
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L  tabulations  of  estimates  are  preceded  by  more  comprehen- 
ents  concerning  the  principal  crops  of  the  country. 

WHEAT. 

ition  to  increase  the  breadth  of  wheat-planting  was  evident 
e  season,  and  in  all  parts  of  the  conntiy.  Kew  England  felt 
36  slightly  in  the  spring  sowing,  though  the  eastern  crop 
Sects  the  grand  aggregate.  The  increase  was  mainly  in  win- 
except  in  Minnesota,  Iowa,  and  Nebraska.  Texas  failed  to 
acreage  of  the  previous  year,  and  Kentucky  and  Wisconsin 
i^ualled  their  area  in  1868. 

y  reports  of  condition  were  generally  favorable,  and  noted  by 
se  of  winter-killing,  except  to  a  very  limited  extent,  prind- 
;!entucky  and  Tennessee.  Bust  was  prevalent  only  in  amidi 
to  a  slight  extent ;  and  was  more  frequently  reported  in  the 
;ween  Mar^'land  and  Georgia,  and  in  Kentucky,  than  else- 

the  prospect  was  unusually  cheering,  promising  a  better  yield 
ny  season  since  1863,  and  with  a  larger  acreage  than  ever 
idering  probable  an  aggregate  production  of  nearly  a  bushel 
more  than  the  supply  of  the  i)revious  year.  The  excessive 
3  latter  part  of  June  and  the  month  of  July,  which  served  to 
)  grain  in  deep,  well  drained  soils,  wrought  decided  injury  in 
:he  full  growth  of  the  stalk  and  shrivelmg  the  ripening  ker- 
>se'  prairie  soils,  and  in  undrained,  surface-scratched  fields,  so 
in  the  defective  cultivation  of  the  present  day.  There  was 
)laint  of  insect  attacks,  and  quite  as  little  loss  from  blight  and 
sualties  of  any  kind,  yet  the  loss  to  production  by  this  unsuit- 
f  temperature  to  soil  and  cultivation  was  probably  not  less 
ty  millions  of  bushels. 

imated  increase  over  the  previous  crop  (of  212,000,000)  was 
00,000,  the  aggregate  production  of  1868  being  estimatiad  in 
ibers  at  230,000,0(K)  bushels.  This  increase  was  obtained  west 
sissippi,  the  older  States  failing  to  furnish  the  quantity  'get 
[luced  in  1867 — failing  to  advance  with  increase  of  population, 
r  of  ichcat-growing  westward. — ^The  progress  of  wheat-growing 
is  a  significant  feature  of  our  agriculture.  In  nine  years, 
,  it  has  been  out  oCall  proportion  to  the  increase  of  population 
;e  section.  West  of  the  Mississippi,  in  1859,  the  quantity  har- 
is  about  25,000,000  bushels;  in  1867  it  hjid  increased  to 
bushels ;  and  in  1868  the  product  was  70,000,000  bushels.  J^ine 
the  proportion  produced  was  but  fourteen  per  cent. ;  now  it  is 
cent,  of  the  total  product.  At  this  rate  of  increase  more  than 
?  wheat  of  the  country,  ere  many  years  shall  elapse,  will  be 
Rt  of  the  Mississippi — probably  before  this  western  section 
half  the  population  of  the  area  east  of  it. 
ison  of  the  movement  of  wheat  production  in  some  of  the 
viieat-growing  States  will  illustrate  this  state  of  facts : 


state. 

1849. 

1859. 

1868. 

1,401 

1, 530, 581 

17,328 

14. 487, 351 

6,214,456 

9,414,575 

2,166,993 
10, 449, 403 

5. 928, 470 
15, 119.t)47 
16,848,267 
23, 837, 1  si  J 

14,500,000 
2U.  300. 000 

21.000.000 
17  550.010 

17  366.000 

28  560.000 
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The  Avbeat  production  of  the  ^three  States  iirst  named,  as  shown  above, 
is  mainly  the  growth  of  the  past  twenty  years;  that  of  Ijlinois,  so  rajridly 
progressive  between  1849  and  1859,  has  made  a  slow  advance  since, 
while  the  product  of  Ohio  and  Indiana,  as  compared  with  the  advance 
of  population,  is  an  actual  reduction,  notwithstanding  the  fact  that  there 
are  millions  of  acres  in  the  former  State  yet  in  original  forest,  and  in  the 
latter  a  still  larger  area,  both  in  forest  and  prairie^  not  yet  subdued  by 
the  plow. 

The  following  statement,  furnished  by  J.  M.  Shaflfer,  secretary  of  the 
Iowa  Agricultural  Society,  shows  the  rapidly  increasing  quantity  of  sor- 
plus  wheat  shipped  (by  rail  only)  from  Iowa : 


Bushels. 

1865 3, 331, 769 

1860 4, 740, 440^ 


BnahelB. 

1867 6,539,62ft 

1868 8, 843, 162 


The  reason  for  this  tendency  is  obvious.    The  pioneer  upon  the  prai- 
ries is  a  wheat-growA,  because  wheat  is  a  cj^sh  crop,  and  demands 
small  outlay  of  labor;  he  depends  upon  its  proceeds,  not  only  for  a  li 
ing,  but  for  farm  improvements,  the  purchase  of  stock  and  farm  i 
ments,  and  for  the  erection  of  a  farm-house  in  place  of  the  log  shant 
and  for  barns  and  shelters  instead  of  straw-covered  sheds  and  stra 
stacks.    He  knows  there  is  danger  of  reducing  the  productive  val     c 
his  land,  but  its  original  cost  was  an* insignificant  fiction  of  its  im    ■ 
sic  value,  which  is  more  than  repaid  by  the  net  proceeds  of  a  sin^ 
crop.    He  cares  little  for  a  small  diminution  of  productive  capadv     ' 
while  he  can  fence  and  stock  his  farm,  and  place  money  in  baiik^  £rom  t 
sale  of  successive  crops  of  wheat,  and  .then  sell  the  naked  land  for  tenf 
its  original  cost.    Immediate  returns,  with  the  least  labor  and  capiuiR^ 
are  the  object  of  the  pioneer.    As  an  expedient,  for  a  poor  man,  the  ptre^* 
ent  practice  may  be  tolerated  j  as  a  regular  system  of  farm  manage 
ment,  it  is  reprehensible  and  ruinous.   It  vdll  doubtless  continue  in  vogae 
till  our  virgin  wheat  lands  are  ran  over  by  pioneers,  who  will  ultimately 
be  succeeded  by  scientific  farmers  who  wiU  practice  rotation,  draining, 
irrigation,  in  certain  sections,  and  fertilization  from  home  resources, 
when  the  yield  will  be  greatly  increased  and  crops  will  be  surer. 

The  relative  area  of  wheat  must  therefore  continue  it's  decrease  east- 
ward, and  its  increase  westward,  till  our  agriculture  changes  £rom  its 
chrysalis  state  to  its  development  as  a  complete  system.  At  present 
our  agriculture  sufters  from  want  of  balance  between  e:diau8tive  and 
restorative  crops ;  from  an  undue  preponderance  of  bread  crops,  cotton, 
tobacco,  and  other  products  consumed  away  from  the  fann  and  never 
in  any  of  their  elements  returned  to  the  soil.  Boot  crops  and  hay,  fed 
upon  the  farm,  tend  to  increase  the  producing  capacity  and  market  value 
of  land,  and  may  properly  be  regarded  as  restorative  crops.  Corn,  when 
fed  to  hogs  and  cattle  on  the  farm,  may  perhaps  be  placed  in  that  cate- 
gory, but  a  large  i)roportion  of  the  crops  sent  to  domestic  or  foreign  mar- 
kets, whether  tor  human  food  or  feed  for  horses  or  other  animals,  is 
utterly  lost  as  a  fertilizing  agency  upon  the  farm. 

The  careful  obser^'cr  wUl  find,  upon  a  sur^'cy  of  the  statistics  of  pro- 
duction in  different  countries,  that  wherever  the  balance  is  in  favor  of 
restorative  crops,  the  yield  per  acre  is  highest,  and  mce  versa.  He  will 
almost  be  inclined  to  regard  the  yield  as  necessarily  in  proportion  to  the 
percentage  of  area  in  such  crops.  The  ^foUowiug  tabulation  presents  a 
fair  view  of  the  relative  i)ercentage  of  area  in  restorative  and  exhaust- 
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ve  cTop«j  in   tlic  countries  named,  and  also  the  average  yield  of  wheat 
yer  aero  iu  oacih  of  those  countries: 


CoQotry. 


P 

P 

Uahed  StelM 


\ 

EshdiutlTo. 

RMtorative. 

Tiakl  of  wheal 
per  acre. 

••..•.*.* .*.«*•«•••«• 

PtreenL 
33 
45 
54 
60 

Peretnt. 
67 
55 
40 
40 

BuMkela, 
98 

17 
14 
la 

The  English  colonies  on  the  Pacific,  where  laud  is  cheap,  follow  the 
exhaustive  practice  of  the  United  States,  rather  than  the  restorative 
system  of  the  mother  country',  and  the  result  is  sho\^Ti  in  a  yield  of 
cereals  not  exceeding  our  own  rate  of  production. 

The  influence  of  the  Department  of  Agriculture  has  been  strongly 
<lirected  to  the  consen'ation  and  i*ecui>eration  of  all  the  elements  of  fer- 
tility in  onr  soils,  and  to  the  encouragement  of  restorative  processes  and 
systems  of  cropping.     If  wheat  plantations  may  still  predominate 
lieyond  the  Mississippi  and  Missouri,  there  is  no  excuse  for  failing  to 
inaagnrato  a  complete  system  of  American  agriculture  in  Illinois  and 
more  eastern  States,  which  shall  be  self-sustaining  and  tending  con- 
stantly to  increase  of  production  and  profit. 

The  evil  tendency  of  slip-shod  culture  and  neglect  has  often  been 
shown  in  the  rapid  decrease  of  yield  and  reduction  in  quality.  It  is  not 
wintB*  wheat  alone  that  is  decreasing  in  value.  The  deterioration  oi 
Vmg  wheat  is  shown  conspicuously  by  the  inspection  returns  of  MU- 
waokee,  from  which  it  appears  that  four-tenths  of  the  receipts  of  the* 
Pistfonr  years  have  been  marked  **  Number  2; '^  in  1866  but  one-tenth 
WW  "Number  l,'*  and  more  than  a  fourth  "Number  3:"  *ind  less  than 
one-half  in  the  four  years  has  been  accepted  as  "Number  l.**  The 
statement  is  as  follows: 


Crop  of— 

PKn  CE»T. 

No.  1. 

No.  2. 

No.  a 

Rejeoted. 

IM 

37.5 

las 

77.0 

S14 
34.3 
S0.# 
15.6 

s.4 

4.8 

S8.8 

0  7 

]ao 

0l7 

IM 

».7 
7.4 

1085 

The  fioailt  is  not  inherent  either  in  soil  or  dimate.  It  is  fully  accounted 
for  by  de£ksient  preparation  of  the  seed  bed,  rank  growth  of  grass  or 
weeds,  and  neglect  of  that  systematic  variety  in  cropping  necessary  for 
the  preservation  of  a  proper  equilibrium  in  the  elements  entering  into 
the  production  of  wheat 

Quantity  required  far  consumption. — The  consumption  of  wheat  is 
increasing  in  this  country.  Formerly,  somewhat  less  than  a  barrel  of 
flour  yearly  per  capiia  would  supply  the  bread  consumption.  "Eye  and 
Indisui  ^  or  "  brown  bread  "  in  the  east,  and  com  bread  in  the  south,  were 
far  more  generally  used  than  at  present,  and  constituted  the  real  "staff 
of  life.''  A  barrel  of  flour  at  Christmas  was  the  entire  wheat  supply  of 
the  year  for  a  large  class  of  southern  white  families,  while  of  course  the 
negroes  had  no  flour  bread,  except  a  casual  crumb  from  the  planter's 
ki^en.  Baibroads  have  had  a  wonderful  influence  in  equalizing  con- 
isumptioiL    While,  in  1860,  the  west  produced  nine  and  three-fourths 
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bushels  to  each  iuliabitant,  ISiew  England  yielded  but  eleven  quarts 
each  individual ;  and  yet  the  traditional  brown  bread  has  nearly  dis? 
peared  Irom  eastern  tables,  and  no  difficulty  is  experienced  in  obtaini 
full  supplies  of  flour,  since  the  building  of  the  network  of  railways  c< 
necting  nearly  every  village.  Even  the  larger  cities,  crowded  with  tc 
of  thousands  of  laboring  poor,  show  little  if  any  diminution  in  c< 
sumption  of  flour  during  the  past  three  years  of  high  prices.  Then 
another  reason  for  increased  consumption  in  the  enlai'ged  facilities 
production,  by  means  of  machinerj^,  which  has  superseded  at  least  1 
of  the  manual  labor  formerly  required  in  cultivating,  harvesting,  2 
cleaning. 

In  1839  the  crop  was  84,823,372  bushels,  or  4.76  to  each  inhabit 
in  1849,  100,485,944,  or  4.33  to  each  individual;  in  1859,  173,104,' 
bushels,  or  5,50  pet'  capita;  in  1808,  by  estimates  of  this  departme 
230,000,000  bushels,  including  Oregon  and  the  territories,  which  are 
found  in  the  tables.  ^  the  increase  of  population  wa«  thirty -five 
cent,  from  1840  to  1850,  and  also  from  1850  to  1860,  a  similar  pro  r 
increase  from  1860  to  1868  would  make  our  ix)pidation  39,000,000. 
the  same  ratio  of  increase  could  be  expected  through  this  decade,  v 
thirty-flve  per  cent,  in  population,  and  twenty-five  per  cent,  in  the  wh 
yield  in  proijortion  to  popidation,  the  crop  of  1869  would  be  292,000,^ 
bushels,  and  that  of  1867  should  have  been  more  than  260,000,000  bu 
els.  Though  far  better  than  the  two  preceding  crops — a  fair  yield  ui 
a  broad  area — it  probably  did  not  exceed  our  estimate,  224,036,( 
bushels,  exclusive  of  that  produced  by  Oregon  and  the  Territories, 
course  there  is  no  expectation  of  permanency  in  the  rate  of  increase 
the  last  decade;  yet  with  the  prodigality  and  wastefulness  of  food 
which  our  people  are  noted,  there  is  no  reason  to  doubt  that  we  sh 
attain  a  consumption  ^t  least  as  large  per  capita  a^  that  of  Great  B: 
ain,  viz.,  six  bushels,  in  addition  to  the  com  which  must  always  con. 
tute  an  item  in  our  subsistence.  The  rapid  dissemination  of  reap 
and  threshers,  and  the  increasing  facilities  for  a  general  distributior 
wheat,  are  circumstances  favoring  a  lower  price  and  a  further  advai 
of  the  individual  rate  of  consumption.  The  present  increa.se  of  whc 
growing  in  the  south  is  the  commencement  of  a  movement  which  \ 
add  materially  to  the  aggregate  of  future  crops;  a  confident  expectat 
of  a  home  sui)ply  of  J^iat  section  is  held,  but  it  is  neither  probable  : 
desirable  that  expoitation  of  southern  wheat  should  ever  be  a  .pro 
nent  interest,  other  crops,  of  less  bulk  and  greater  value,  promising 
greater  returns.  With  all  this  stimulus  to  enlarged  production — 
food  requirements  of  a  prosperous  people,  the  larger  use  of  flour  by 
poorer  classes,  extended  facilities  for  its  distribution  through  distri 
yielding  wheat  very  sparingly,  the  greater  economy  of  production 
the  employment  of  farm  machinery,  and  the  more  general  growth  of  t 
cereal  in  the  distant  west,  the  south,  and  on  the  Pacific  coast,  it  wo 
be  a  short  wheat  crop  in  1869  that  should  not  aggregate  270,000, 
bushels. 

CORN. 

A  disi)Osit]ou  was  manifested  to  obtain  a  large  planting  of  corn  in 
spring  of  1867.  The  South  was  anxious  to  be  independent  in  feed 
farm  stock  and  supplies  of  bread,  and  put  in  more  of  the  staple  gi 
than  usual.  Prices  were  high  in  the  West,  a  large  meat  production  ^ 
wanted,  and  farmers  were  therefore  desirous  of  extending  their  fieldi 
maize,  but  their  labors  encountered  many  impediments,  the  princi 
being  a  spring  so  wet  as  to  retard  the  operations  of  the  plow,  an 
scnrcity  of  farm  laborers. 
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:  rains  also  caused  slow  giowtli  and  an  unpromising  appeai- 
tho  summer  was  somewliat  advanced,  when  a  serious  drought 
cli  continued  until  the  season  of  ri])ening,  resulting  in  a  loss 
d  of  the  exi^ected  crop  in  the  principal  corn-growing  section 
ion — ^the  Ohio  valley.  The  aggregate  yield  of  the  year  was 
),000,000  bushels  than  should  liave  been  reasonablj'  expected 
crop ;  the  revised  estimates  showing  but  768,000,0W  bushels, 
«,000,000  in  1859,  when  1,000,000,000  are  required  for  con- 
export,  and  a  reserved  stock. 

the  necessity  for  a  determined  effort  to  make  good  the  defi- 
corn  was  apparent  to  all.  Keturns  of  estimates  of  acreage 
increase  of  more  than  two  millions  of  acres,  or  about  seven 
A  large  proiwition  of  this  advance  was  in  the  southern  States, 
of  an  apparent  intention  to  make  that  section  self-supi)ortin 


Bj 


ton  strictly  a  smplus  product.    The  foUowing  is  a  statement 
uated  increase  or  decrease  of  acreage  in  the  several  States : 


State. 

ACRES. 

Incfcasc. 

Decrease. 

6,200 

2,7GB 

1,440 

4,245 

4,363 

4,645 

11,990 

21, 531 
38,096 
92,251 

• 

• 

35,601 
149, 974 

84,504 
151,606 

. 

67,431 

69,068 
701,234 
825,096 
179, 555 
118.871 
2t6t»,279 

44,648 
1,003 

105, 197 

157,811 

• 

654,913 
94. 121 
52,31 

88.687 
86,561 
96,417 
187,830 
149. 015 
74,499 

li  temperature  of  Jidy  was  favorable  to  the  gTOwth  of  corn, 
enerally  grown  upon  deep,  rich  bottoms ;  and  the  prospect  was 
thousand  million  bushels  until  August,  when  unseasonably 
in  some  localities,  wet  weather  set  in,  followed  by  early  frosts, 
was  a  sudden  and  an  injurious  check  at  the  critical  period  of 
julting  in  late  ripening,  smut,  and  other  evidences  of  abnor- 
tions. 

he  early  summer  was  excessively  w^arm,  few  localities  suffered 
ight ;  showers  were  sufficiently  frequent,  as  a  rule,  and  the 
rm  was  not  of  long  continuancje.  In  August  the  rain-fall  be- 
ious,  and  much  damage  to  corn  was  reported  in  Routluau  Indi- 


22  AGRICULTURAL  REPORT. 

ana,  southern  Ohio,  West  Virginia,  and  Pennsylvania,  The  iiy nry  firom 
early  frosts  was  heavy  in  northern  Indiana,  northern  Illinois,  and  Iowa. 
Many  local  reports  contained  estimates  of  lorty  per  cent,  of  soft  com  in 
consequence. 

These  causes  reduced  the  aggregate  yield  at  least  one  hundr^  mil- 
lions. The  final  estimate  is  in  round  numbers  nine  hundred  millions  of 
bushels. 

COTTON. 

A  reduction  in  the  acreage  of  cotton  is  noted  in  every  State  except 
Texas,  in  which  the  increase  appears  to  be  about  thirty  per  cent.  The  de- 
crease, as  compared  with  the  previous  year,  is  estimated  at  twenty-four 
per  cent,  in  Louisiana,  eighteen  in  Mississippi,  thirteen  in  Arkanaas, 
twenty  in  Tennessee,  twelve  in  Georgia,  eighteen  in  South  Carolina,  and 
thirty-two  in  North  Garolina.  The  returns  of  diminished  acreage  Id 
early  summer  did  not  excite  apprehensions  of  a  decrease  in  the  crop  of 
the  year.  On  the  contrary,  a  reasonable  expectation  was  held  of  a  return 
at  least  equal  to  that  of  1867.  This  confidence  grew  .out  of  the  fact  that 
cleaner  and  better  culture  was  attained,  and  in  the  Atlantic  States  a 
larger  amount  of  fertilizers  was  used,  while  a  steady  improvement  in  the 
quality  of  labor  was  realized. 

A  lack  of  rain  in  the  Gulf  States  gave  rise  to  apprehensions  of  loflS, 
and  a  pretty  severe  drought  prevailed  in  Tennessee ;  but  the  cotton 
plant,  if  in  good  soil,  thoroughly  cultivated,  can  only  be  injured  by 
excessive  drought,  and  it  may  well  be  doubted  whether  the  lugh  tem- 
perature and  continued  sunshine  accomplished  ajs  much  of  injury  as  they 
effected  development  and  perfection  of  the  bolls,  and  ultimate  increase 
of  the  crop. 

Fewer  drawbacks  than  usual  were  reported.  In  parts  of  G-eorgia  tiie 
continued  dry  weather  (for  ten  weeks  in  May,  June,  and  July)  was  to 
some  extent  prejudicial.  The  cotton  caterpillar  destroyed  a  portion  of 
the  sea-island  cotton.  The  boll  worm  appeared  in  some  places  to  a  lim- 
ited extent. 

The  autumn  was  remarkably  favorable,  both  for  ripening  and  i>icking; 
frosts  came  late,  and  the  weather  as  a  rule  continued  dry  and  pleasaaL 
The  mean  temi)erature  of  Mississippi  was  64^  in  October  and  51°  in  Ko- 
vrember ;  in  Texas,  69^  in  October  and  57°  in  November.  The  aggre- 
gate crop  of  the  year  was  estimated  in  October  at  two  million  three  hiin- 
dred  and  eighty  thousand  bales. 

The  most  egregious  misstatements  are  regularly  made  by  the  bulls  a&d 
bears  of  the  cotton  markets,  prior  to  the  season  of  picking,  concerning 
the  probable  yield  of  the  year.  Estimates  will  inevitably  appear  in 
business  letters  and  circulars,  and  in  the  news  journals  of  the  day;  and 
it  is  of  the  utmost  importance  that  judicious  estimate49  should  be  made 
and  published  long  before  the  actual  receipts  can  be  foot^  up.  The 
Department  of  Agriculture,  having  the  best  fi»cilities  for  an  accurate 
estimate  of  the  coining  crop^  has  issued,  each  October  for  three  years 
past,  at  the  very  commencement  of  the  cotton  harvest,  bulletins  esti- 
mating the  probable  production.  The  first  estimate  was  of  the  crop  of 
1866;  and  while  another  department  of  the  government,  coinciding 
with,  the  views  of  the  planters  themselves,  plac^  it  at  1,200,OOnO  bales, 
OUT  figures  were  1,835,000  bales.  The  actue^  receipts  up  to  the  following 
September  showed  that  the  crop  of  1806^  alter  deducting  the  cotton  of 
previous  years,  brought  forth  fix>m  the  hiding  places  of  the  war,  was 
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900,000  bales.  The  estimates  of  1807  and  18C8  wei-e  respec- 
,^40,000  bales  and  ^,38U,000  b&leH.  In  m-erj-  iiixtaitce  the 
:  has  come  within  50,000  to  luO,000  bales  of  the  result  as  known 
tlis  afterwards.* 

anafactOTG  of  cotton  in  the  United  States  is  steadily  increasing. 
e  of  its  increase  is  indicated  by  the  following  fignres : 

Pomidii. 

lannfuctuifil  in  17'Jl 5,500.000 

iaimfiictiir«j  ill  l«ll »,000;000 

lanufiictnrffl  ill  Idll IT.INW.OOO 

lauufactuiMt  in  Iftil uU.UOO.OOO 

iiamufactuiud  ill  ItfSl 77,OWt,000 

DaniiLutiinil  in  ItUl 07,500,000 

Daanfkctuml  in  IKW M!i,SSO/)00 

nnfiKCDrud  in  IHGO .•, 4^70t|(>76 

ims  mode  to  tlie  Xntional  Association  of  Cotton  Mauufitctnrers 
lanters,  to  the  date  January  30, 1S69,  place  the  cousumption  ot 
hundred  and  fifty  mills  at  4I7,3(;7,771  iioiinds.  The  eighty-one 
mills  not  reimiilng  arc  estimated  to  requite  27,9CO,000  pounds. 
4^672,229  pounds  used  for  textile  fabrics  aud  batting,  the  aggregate 
»  per  annum  is  ^70,000,000.  Allowing  for  iMSsihle  exaggeration, 
tal  consumption  is  assumed  to  be  450,000,000  pounds.  Of  the 
tinndred  and  fifty  luills  iTiiorted,  eighty-six  aro  in  the  southern 
,  running  225,003  spinAcs,  consnminf;  31,415,750  pounds.  The 
Dg  table  presents,  in  condensed  form,  the  tsnbstance  of  these 


fiplndlH. 

„«..„ 

"43;j" 

Sumbrr 

i,oes;376 

4T.06 

138.M 
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inipi>l»iiieni:iTy  rii«>rl  nf  llir  limmniiy  cninmiwuniuT  nt  tbe  Puria  Kx|iueiliou 
iiwitMl  liy  tlH-'l^tntc  Ih-iuirtnH'iit  iisna  thi>  following  lanfcuuRv : 
nmcli  tii  \^  (1i>-iin-f1  IliAt  tlif  SttitiKticnl  llurfan,  ititabliiihal  at  Wnshinetnn, 
■imn' and  ]>iililisli.  )icri<nliral]y.  full  ami  tcliiiliK'  MiiliHtU-B  nmciTiiiii);  all  tlio 
lit  liTBiicIif !i  of  Ihirmhwh  in  tliiH  ciiiiiitry,  Bitailar  t.i  tlioBe  iasnttd  liy  tlie  BTiCiali 
■  Trwle :  Bn<l  ii  ic (iqunlly  t<i liu <l(«ircd.  for  tlie  credit  ami  bnaiu«m  iutcrcstsot 
itty.thnl  IheAcrii-nltnml  Biirtau  Hltall  issue  accnnitr  etstnlicH  in  place  of  its 
of  theciitton  vii))).  «liicl],tVointlii-Jrsnppo«<^d  oOlcial  cliaracter, ha-s-u  nbtained 
'.  vhUe  prmni-oiiii  l)v>-aiiil  exenw,  to  tho  extent  of  uUnit  3UU,000  bales  in  the 
It  of  prortiiotinn  uf  i-ncli  nf  thi>  lost  three  crops." 

-'-     te  »tf  tbin  ileiiBrtmcut  tbr  the  last  of  the  "last  three"  crops  naa  2.360,000 
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The  increase  in  tlie  manufacture  of  cotton  in  Europe  has  also  been 
steady.  From  lS3d  to  1840  the  quantity  used  in  Great  Britain  was  less 
per  annum  than  for  a  sloiilar  peiiod  commencing  witli  1862,  tlie  year  of 
greatest  acarcity,  not  reacliing  a  million  bales,  while  'the  annual  average 
for  the  latter  period  of  five  years  waa  1,21)8,417  bales  of  400  pounds 
each.  The  average  t<>r  the  period  of  five  years  commencing  with  1856, 
the  era  of  unexampled  production  of  cotton  goods,  was  2,3117,647  bales, 
or  969,0oS,800  pounds.  The  falling  off  in  consumption  of  raw  cotton, 
ther^ore,  daring  the  scarcity  of  American  cotton  was  forty-five  per 
cent.  The  present  requirements  of  the  manufacture  are  fully  up  to  the 
average  of  1866-'G1,  or  about  2,400,000  bales  of  400  pounds  each,  while 
tbe  continent  of  Europe  and  the  United  States  require  2,600,000,  or 
6,000,000  bales  in  all.  Of  this  supply  of  the  spindles  of  Europe  and 
America  this  country  takes  one-fifth,  the  proportion  attained  prior  to 
1860,  and  very  nearly  the  same  quantity.  Were  prices  of  cotton  lower, 
a  atill  larger  quantity  might  safely  be  placed  upon  the  markets  of  the 
world,  as  the  consumption  of  cotton  gcK>d8  tends  conatimUj  to  increase. 

The  following  table  presents  a  condensed  view  of  the  exports  of 
Ajnerican  cotton  during  the  past  forty-three  years.  It  makes  an  aggre- 
gate of  26,464,000,000  of  pounds,  and  the  exports  prior  to  1825  would 
bringthe  total  contribution  of  America  to  the  ketones  of  Europe  up  to 
abont  28,600,000,000  pounds. 

TtpoTtid,frmK  18S6  to  1868, 
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bklM,  and  oa  K»rcel^  half  had  been  deliTered  st  Uie  date  of  thia  report,  the  a 
tion  of  an  nnderestunate  of  300,000  bales  wa«  ae  nnnarrantable  as  it  has  proved 
emmeonB.  The  eitimate  of  1867  was  3,340,000,  wMle  the  Commisaioner  places  the  y^ld 
at  2,599^1,  vMch  is  a  fcreater  error  than  the  estimate.  He  declares  the  CTup  of 
1666  to  have  been  2,342,116,  when  every  one  at  all  acquainted  with  the  history  of 
that  crop  is  well  aware  that  a  large  proportion  of  this  aggregate  of  receipts  was  grown 
in  previous  years,  and  that  the  plontiDg  teasoD  in  the  very  midst  of  the  expiring  throes 
of  the  war  was  generally  disregarded  or  utterly  ignored.  His  error  mainly  cousista  in 
not  discriminati^  between  the  crop  of  a  given  veu  and  the  cotton  movement  of  the  cont' 
mercial  year.  He  takes  no  accoont  of  tJie  old  cotton  in  the  hands  of  ploutera.  Hi» 
otlfNlfam  it  nspM{/W((j|  oolM  to  o  tM^b  tetoiwe— a  wle  (/ 600  Mm,  tlU  jVMoit  year,  frowM 
Awring  tkt  wcer  ! 
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Ma  9kowimg^  the  (towage  ca$hvaliu  pf  farm  frodmds  per  acre  for  the  ffear  1QS8, 


SUtM. 


iptliJre 

MtU.I 


ifolina 
aroUBA 


$41  19 

50  05 

51  59 
ASM 

44  55 

45  90 
35  84 
37  13 
35  00 
21  25 
S4  09 
14  66 
11  15 

10  30 

11  55 

14  80 
928 

12  65 

16  50 

15  50 

19  21 

12  39 
26  25 
15  36 

17  27 

14  70 
17  68 

20  40 
25  06 
19  14 

21  44 

13  69 
17  82 

15  80 
45  00 


$18  04 

90  14 
22  IX) 
21  68 

21  56 

22  71 
19  24 
15  45 

17  79 
4  80 

11  52 
9  61 
8  45 
8  24 
987 

11  50 
10  29 
15  45 
24  00 

23  94 

18  00 
10  96 

12  59 

10  56 

14  14 

13  44 
12  19 

14  50 

15  05 

15  68 
17  28 

11  55 
14  25 

16  41 

91  00 


1 


$09  38 
31  75 
33  12 
31  35 
36  80 

25  20 
38  09 
35  49 
35  00 
29  26 
S8  67 
15  00 
19  50 

17  10 
33  32 
28  60 

18  48 
14  00 

"*23'76" 
23  10 

26  16 

31  99 
26  72 
42  10 

35  08 

32  18 

33  07 

36  34 
32  40 
98  50 
32  24 
92  5^ 
35  S 
28  84 


$99  06 

18  60 

13  44 

14  95 
.19  89 

21  84 

19  89 

21  37 

17  98 
95  01) 

22  44 

18  03 
12  94 


13  79 
22  01 
18  45 
17  81 

17  76 

18  33 

18  51 
15  90 

14  98 

19  98 
18  06 
29  2S 
14  19 
18  00 


$101  40 

93  79 
81  00 

107  88 

108  07 
106  47 

71  44 

94  09 
81  84 
75  00 
87  43 
54  76 
67  64 

156  55 
150  96 
187  00 

92  11 
94  25 

283  50 
91  50 
83  16 

54  75 
62  10 
53  60 
81  00 
67  51 
66  00 
66  36 
53  64 

55  44 

93  11 
60  48 
79  90 
69  30 
50  40 


$399  00 


362  50 
100  00 

73  50 
66  00 
54  00 

60  48 
66  55 

109  71 

85  00 

175  50 

148  40 
158  48 
960  73 
210  00 

149  19 
104  40 
133  66 
104  48 

89  53 
89  94 
68  88 

74  02 

61  86 
931  00 
190  00 
140  00 
178  25 
143  00 
115  50 


I 


$19  94 

13  90 

14  79 

95  16 
93  40 
19  83 

15  00 

96  60 
91  60 
95  00 
91  46 

15  86 

18  75 
1615 
HI  90 
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90  00 
19  37 
18  79 

16  89 
15  40 
14  00 
14  97 

17  94 

18  75 
13  90 

980 

9  75 

11  83 

10  00 

19  95 


ping  the  total  average  cash  value  of  the  above  products  per  acre  for  the  fear  1868. 
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Statof. 


$16  713 

18  03 

19  54 
99  96 
32  70 
24  79 
21  19 
98  46 
23  58 

14  91 
21  16 
16  59 
13  92 
10  93 

12  13 

15  50 
9  97 

13  17 


Lonfadana 

Texas ,,, 

Arkansas 

Tennessee  .. 
West  Virginia' 

Kentucky 

Missonri  ,..." 

Illinois ;; 

Indiana ' 

Ohio 

Michigan 

Wisconsin 

Biinnesota  .... 

Iowa 

Kansas 

Nebraska 

California 


ATerage  Talne 
per  acre. 


$17  30 

16  11 
90  18 
14  48 
99  19 

17  90 
17  99 
14  89 

17  01 

90  10 

91  00 
14  64 
14  69 
10.28 

18  62 
16  35 
23  86 


CONDITION  AND  NUMBERS  OF  FARM  STOCK. 

» mildness  of  the  present  winter  has  been  favorable  to  health  and 
Hon  of  all  kinds  of  farm  stock.  In  the  more  northern  States  there 
been  few  sudden  changes  of  temperature,  few  alternations  from  one 
He  to  another,  and  very  little  weather  of  much  severity  or  discomfort 
>  denizens  of  the  barn  and  stock-yard.    Tbe  reported  losses  from 
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diseases  of  all  kinds  are  less  than  for  any  year  since  this  record  has 
been  systematically  kept,  showing  conclusively  that  all  cattle  diseases 
are  far  less  the  result  of  climatic  causes,  or  of  feeding  upon  injuiions 
plants  and  unwholesome  fodder,  than  the  effect  of  starvation,  exi)osnre, 
and  negle(5t. 

The  condition  of  cattle,  as  compared  with  their  status  last  year,  is 
improved,  except  in  Florida,  Alabama,  Mississippi,  Kansas,  and  Nebraska. 
Cases  of  pleuro-pneumonia  are  reported  in  the  vicinity  of  the  cities  of 
Kew  York,  Philadelphia,  Baltimore,  and  Washington.  The  Spani^ 
fever,  communicated  by  southern  cattle,  caused  a  brief  season  of  panic, 
and  occasioned  heavy  local  losses  at  points  of  reshipment  in  Kansas, 
Missouri,  Iowa,  Illinois,  Indiana,  and  to  a  smaller  extent  eastward  to 
the  Atlantic  coast.  Abortion  has  been  somewhat  prevalent  on  dairy 
farms  of  the  middle  and  eastern  States.  Black  tongue,  black  leg,  hollow 
horn,  and  a  variety  of  "distempers,"  "murrains,"  and  other  undefined 
forms  of  disease  are  reported,  but  not  to  the  usual  extent.  Less  thau 
one  county  in  ten  of  the  entire  number  reported  the  prevalence  of  dis- 
ease, farther  than  the  slight  ailments  which  rarely  prove  fatal.  Not  a 
county  in  Ohio  or  IMichigan  furnishes  evidence  of  the  existence  of  unususd 
disease  among  cattle. 

Hiose  States  in  which  wimter  shelter  is  not  provided  are  marked  by  a 
lower  condition  of  farm  stock,  and  a  higher  rate  of  mortality,  than  Maine 
or  Minnesota.  The  southern  States,  the  best  portion  of  the  country  for 
stock-growing,  have  almost  literally  no  provision  either  for  feed  or  shel- 
ter in  any  portion  of  the  year.  As  a  business,  stock  production  ^ere  is 
little  more  than  an  appropriation  of  spontaneous  growth,  costing  neither 
money  nor  labor,  except  in  the  in-gathering  or  harv^est. 

The  reports  relative  to  sheep  are  not  so  favorable.  The  wool  business 
has  been  comparatively  iJhprofitable  of  late,  and  the  inevitable  result  is 
neglect,  short  commons,  a  supply  of  moldy  hay,  and  the  roughest  treat- 
ment, in  too  many  instances  resulting  in  leanness,  weakness,  and  the 
insidious  approaches  of  disease.  Where  they  have  been  suitably  cared 
for  they  are  healthy,  and  as  Merinoes  are  in  present  disfavor,  disease  is 
mainly  among  flocks  of  that  breed.  Were  it  not  for  the  cuUing  process, 
by  which  several  miUions  of  the  poorest  (sixty  thousand  in  some  cases 
in  a  single  county)  have  been  remorselessly  slaughtered  for  their  pelts 
and  the  small  modicum  of  fat  that  could  be  drained  by  hydraidic  pressure 
firom  their  juiceless  carcasses,  the  ravages  of  disease  would  have  proved 
far  greater.  This  weeding  out  of  the  victims  of  poverty  will  result  bene- 
ficisdly  in  elevating  the  average  of  health  and  condition.  Wool-growers 
whose  fears  have  overcome  their  judgment  and  caused  the  depreciation 
of  their  flocks  or  the  abandonment  of  their  business,  will  ere  long  regret 
their  hasty  action.  Already  a  reaction  has  commenced  j  prices  of  wool 
are  stiffening,  and  the  value  of  sheep  is  slightly  advancing.  If  there  is 
no  legislative  interference  with  the  growth  or  manufacture  of  wool,  a 
better  day  will  soon  dawn,  and  the  time  will  prove  auspicious  for  enlarging 
rather  than  abandoning  the  production  of  wool. 

The  States  in  which  the  comparison,  in  point  of  condition,  is  unfavor- 
able with  last  spring,  are  Maine,  New  Hampshire,  Vermont,  Alabama, 
Mississippi,  West  Virginia,  Missouri,  Illinois,  Indiana,  Ohio,  Michigan, 
Wisconsin,  Iowa,  and  Kansas.  The  losses  from  disease,  dogs,  wolves, 
and  freedmen  and  other  plunderers  in  the  South,  together  with  the  depre- 
ciation from  slaughtering  for  pelts,  present  an  unfavorable  comparison 
with  the  previous  year  in  almost  every  State  in  the  Union,  and  represent 
a  total  reduction  in  numbers  of  not  less  than  4,000,000.  Yet  all  these 
losses  exclusive  of  the  voluntary  destruction  of  sheep  for  their  wooi,  skins, 
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and  fat^  mak.o  au  aggregate  of  loss  no  greater  than  that  of  the  previoos 
year. 

Horses,  being  valuable,  are  generally  well  fed  and  stabled,  and  appear  to 
have  been  remarkably  exempt  from  disease  the  past  year.  Glanders, 
which  became  so  prevalent  in  the  territory  swept  by  the  ravages  of  war, 
is  a  disease  yet  dreaded,  though  far  less  common  than  in  1866  and  1867. 
Blind  staggers  is  yet  common,  especially  in  miasmatic  localities;  char- 
bon  is  fatal  in  Arkansas  and  elsewhere  in  the  southwest ;  lung  fever  and 
other  diseases  are  occasionally  reported. 

The  foHowing  notes,  furnishing  briefs  of  the  most  noticeable  data 
received,  wiU  give  an  idea  of  the  extent  and  character  of  the  diseases  of 
farm  animals  during  the  past  year,  though  the  returns  are  necessarily 
deficient  in  veterinary  accuracy : 

DISEASES  OF  CATTLE. 

For  several  years  past  there  has  been  some  loss  of  cattle  in  mountain 
pastures  of  New  Hampshire,  from  some  unknown  foAn  of  disease.  G^ie 
catUe  are  generally  found  dead  before  any  appearance  of  sickness  has 
been  observed.  A  few  cattle  in  Massachusetts  have  died  from  eating 
^smut  com."  Pleuro-pneumonia  has  been  very  fatal  for  the  past  twelve 
or  fifteen  years  in  King's  County,  New  York.  Since  vaccination  has 
been  practiced,  the  loss  has  been  diminished  greatly. 

A  new  disease  prevails  among  milch  cows  in  Erie  County,  New  York. 
Symptoms:  watery  eyes,  yellow  matter  running  from  nostrils,  breath- 
ing heavy,  blood  passing  from  the  intestines,  cramps,  residting  in  death 
in  eight  to  twelve  hours.  A  few  cases  have  been  saved  by  giving  calo- 
mel in  doses  of  twenty  to  thirty  grains,  in  cold  water,  once  in  three  or 
four  hours. 

It  is  remarked  in  Pennsylvania  that  disease  among  homed  cattle,  so 
destrnctive  during  the  last  few  years,  has  almost  entirely  di8apx>eared. 
Hie  principal  remedy  applied  appears  to  have  been  simply  a  complete 
renovation  of  bams  and  stalls,  ventilation  and  free  use  of  lime,  and 
a  regular,  healthy  diet. 

Pleuro-pneumonia  has  prevailed  considerably  in  Delaware  County, 
Pennsylvania,  proving  fatal  to  animals  first  attacked,  but  becoming 
milder,  so  as  to  admit  of  treatment  in  subsequent  cases. 

Our  correspondent  in  Baltimore  County,  Maryland,  says: 

We  have  had  the  pleiiro-pncnmonia  in  our  connty  amon^  cattle  during  the  past  three 
years.  The  malady  lias  heen  very  destructive,  some  individuals  losing  almost  their 
entire  herds.  The  disease  is  of  a  highly  contagious  character,  and  the  most  skillful 
cattle  surgeons  are  unable  to  control  it.  The  losses  have  been  much  lighter  during  the 
past  jear.  Sixteen  valuable  AjTrthiro  cows  perished  in  one  stable ;  a  lew  other  losses, 
varying  from  five  to  fifteen,  occurred.  In  most  of  the  stables  where  the  disease  prevailed 
witn  great  virulence  the  previous  year  it  has  subsided,  owing  to  a  strict  quarantine. 
The  careful  isolation  of  the  infected  herds  had  the  desired  eficct  in  reducing  the  mal- 
ady to  a  much  smaUer  scale. 

Pleuro-pneumonia  attacked  one  herd  in  Prince  George  County,  Mary- 
land, and  four  or  five  died.  The  remainder  were  sent  to  ^Yashington  for 
heef,  and  the  disease  did  not  spread. 

In  Lawrence  County,  Indiana,  there  has  been  considerable  mortiUity 
among  calves  weaned  in  the  fall,  dying  during  the  winter  with  bloody 
diarrhoea.  After  death  there  was  found  underneath  the  skin  a  quan- 
tity of  yellow  serum ;  and  even  before  death  this  yellow  serum  would 
coUect  in  dependent  portions  of  the  body,  where  there  was  loose  skin, 
as  under  the  jaw.    About  half  of  the  calves  that  were  attacked  died. 

The  inhnmani^  disclosed  in  reports  of  losses  from  "  want  of  shelter," 
from  "starvation,"  and  from  "small  quantity  of  food,"  is  sickening 
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and  disgusting  to  any  one  possessed  of  a  single  kindly  impulse.  Tliere 
is  no  portion  of  the  country  where  shelter  and  feeding  are  not  requisite 
at  times.  In  Texas,  where  cattle  grow  and  thrive  by  millions,  are  places 
where,  during  the  present  season  at  least,  "fully  twenty  per  cent,  die  In 
the  latter  part  of  the  winter  and  early  spring  from  poverty.'^  It  is  grati- 
fying to  remark,  amid  the  general  neglect  of  this  latitude,  that  in  one 
county  in  Georgia  "  those  that  have  been  housed  look  well,'^  and  that 
in  another  "  they  are  better  than  usual  from  being  cared  for.'' 

THE  SpIaIOSH  fever. 

The  ravages  of  the  Spanish  or  splenic  fever  were  greater  last  season 
than  ever  before.  The  mode  of  transportation,  by  steam  eastward  from 
the  frontier  railway  stations,  and  up  the  Mississippi  river  in  steamboats, 
brought  the  contagion  into  the  heart  of  the  country  and  disseminated 
it  from  the  Mississippi  to  the  Atlantic.  Formerly  it  was  confined 
to  the  frontiers,  the  length  of  time  elapsing  in  travel  on  foot  sufficing 
to  eliminate  the  virus  of  the  disease  from  the  systems  of  the  emigra^ 
ing  cattle  before  their  arrival  on  the  banks  of  the  Mississippi. 

A  few  cases  are  reported  in  the  eastern  States — ^in  New  York,  New 
Jersey,  and  in  Lancaster  County,  Pennsylvania. 

In  Ohio,  slight  losses  were  suffered  in  Hamilton  County;  six  head, 
among  two  car  loads,  in  Wyandot;  a  few  cases  in  Greene,  Mercer,  ana 
Hancock. 

In  Indiana,  from  four  to  six  hundred  cases  in  Benton  County;  two 
droves  were  destroyed  in  Jasper  County;  one  hundred  deaths  are 
reported  in  Marion,  and  losses  are  given  in  White,  Newton,  and  Hen- 
dricks. 

In  Illinois,  among  other  reports,  are  losses  in  Ford  County  of  five  hun- 
dred head;  one  hundred  in  Orundy;  large  numbers  in  Champaign, 
(valued  at  $150,000  at  least;)  forty  in  Douglass;  nineteen  in  Clinton; 
and  small  losses  in  Massac,  Pulaski,  Effingham,  Cook,  Iroquois,  Macon, 
Pope,  Morgan,  Alexander,  St.  Clair,  and  Du  Page. 

In  Missouri  heavy  losses  occurred ;  in  St.  Louis  there  were  one  thou- 
sand four  hundred  cases  of  cows  and  three  hundred  of  heifers ;  in  Newton 
the  loss  numbered  three  hundred.  In  many  other  sections  of  the  State 
the  disease  was  more  or  less  prevalent,  as  in  McDonald,  Butler,  Clark, 
Polk,  Bates,  Cass,  Henry,  Montgomery,  Benton,  Mississippi,  Cedar, 
Dade,  and  BLickory;  but  the  details  of  these  returns,  together  with 
those  of  other  States,  are  reserved  for  a  more  complete  history  of  the 
outbreak. 

Five  western  cattle  died  of  Spanish  fever  at  Millerton,  Dutchess 
County,  New  York,  where  they  were  quarantined.  The  infection  did  not 
spread.^ 

A  large  number  of  Texas  and  Indiana  cattle  were  brought  into  the 
cattle  yards  and  abattoirs  in  Hudson  County,  New  Jersey,  last  August, 
sick  with  Spanish  fever.  The  State  Agricultural  Society  forbade  any 
more  being  brought  into  the  State.  Those  sick  were  quarantined, 
and  after  a  thorough  examination  were  put  into  rendering  vats  and  the 
yards  and  pens  disinfected  with  carbolic  acid.  No  disease  afterward 
appeared.  Three  inspectors  were  appointed  by  the  State  society,  who 
quarantined  all  the  susi>ected  cattle  on  arrival;  and  when  it  proved 
sickness  from  any  infectious  disease  they  were  killed  and  put  in  the  ren- 
dering vats. 

A  lot  of  western  cattle  were  driven  through  Westmoreland  County, 
Pennsylvania,  last  summer,  stopping  over  night  on  a  farm  three  miles 
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south  of  Greensbarg.  Eight  or  ten  head  took  sick  daring  the  night, 
and  were  left  with  the  farmer  to  be  killed.  The  symptoms  were  said 
to  be  those  of  Spanish  fever. 

Beporta  of  the  existence  of  this  disease  have  come  from  Georgia,  bat 
the  symptoms  are  not  sofflciently  defined  for  its  absolate  identification. 

Oar  I^umar  Gonnty  (Texas)  correspondent  states,  as  the  resalt  of  his 
observations  in  Texas  and  other  States,  inclnding  Illinois  at  the  time  of 
the  greatest  viralence  of  the  disease  there,  that  tiiere  is  no  snch  disease 
in  Texas,  or  south  of  the  latitude  of  middle  Tennessee  or  Arkansas.  He 
mentions  the  fact  that  hundreds  were  herded  for  months  on  Grand 
Prairie,  Arkansas,  at  the  season  of  l^e  highest  excitement  in  Illinois, 
without  disease  among  either  Texas  or  Arkansas  stock.  The  following 
points  are  indicated  as  the  resalt  of  his  observations : 

1.  That  it  did  not  show  itself  until  the  very  hot  weather  that  visited 
that  section,  although  Texas  cattle  had  come  in  nearly  two  months 
before. 

2.  That  Texas  cattle  were  free  from  any  signs  of  disease,  and  improved 
rapidly  on  arrival. 

3.  That,  although  healthy,  they  left  disease  behind  them;  and  all 
home  cattle  feeding  upon  the  same  pastures  or  drinking  at  the  same 
fountains  were  in  danger  of  the  contagion. 

4.  That  removal  to  nevr  pastures  and  clean  water  would  stay  the  pro- 
gress of  the  disease  among  those  not  yet  affected  by  it. 

6.  That  native  cattle  would  not  take  the  disease  from  running  on  now 
pasture  with  other  native  cattle,  although  the  latter  might  be  suffering 
and  dying  with  the  disease. 

6.  Tliat  the  disease,  its  mode  of  action  and  of  communication,  and  the 
remedies,  were  mystei;ious. 

It  is  reported  from  Fayette  County,  Texas,  that  Spanish  fever  only 
prevails  among  unacclimated  animals.  A  teaspoonftd  each,  of  spirits  of 
torpentine,  copperas,  and  sulphur,  is  claimed  there  to  be  a  certain  cure  it 
given  in  time. 

The  following  extracts,  from  detailed  reports  published  in  the  Montlily , 
give  an  indication  of  its  prevalence  in  the  cents^l  portions  of  the  west : 

MISSOURI. 

Anrfcm  Countff, — ^Prevailed  during  tho  emnmer  and  fall.  Lobs  not  over  three  hundred 
bead. 

McDomaH  County. — Five  per  cent,  of  aU  native  cattle  have  been  lost.  Texas  cattle 
do  not  Bufter  unless  there  is  an  admixture  of  more  than  one-half  native  blood.  Benic- 
dies  prove  unavailing. 

Clark  Count jf. — ^Has  visited  some  portions  of  the  county. 

Builer  County. — Three  cases  rciwrtcd.  Remedy  used :  a  drench  made  hy  mixing  hall 
ft  pound  of  Epsom  salts  with  a  strong  decoction  of  peach-tree  leaves — one  quart  of  the 
Ittter. 

Polk  County. — In  the  eastern  part  of  the  county,  in  August,  from  the  passage  of  Texas 
ctttle  through  that  section. 

St  Louis  County, — Fourteen  hundred  milch  cows  and  two  hundred  and  fifty  to  three 
bnndr^  heifers  and  steers  lost  by  this  disease. 

BoteB  County. — ^To  some  extent,  but  less  than  in  years  past. 

Cats  County. — Few  losses  this  year,  as  diligent  watch  lias  been  kept  against  droves. 

Henry  County. — ^Loss  two  Landred  to  three  hundred  head. 

Montgomery  County. — Forty-five  head  lost  last  autumn.  Only  three  of  those  attacked 
lecovered. 

Benton  County. — ^A  few  isolated  cases. 

Mistitiwpi  County* — Slightly ;  brought  in  from  Cairo,  Illinois,  by  Texas  cattle.  Loss 
ibrtyhead. 

Cedar  County. — A  few  cases  imported  with  southern  cattle. 

Dade  C«mfy.— During  the  smnmer  and  fall,  along  the  highways  where  Texas  cattle 
it<mped  to  graze ;  the  loss  was  twenty-five  per  cent. 

Hickory  County.— To  some  extent,  but  no  new  Hycta  noted. 
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ILLINOIS. 

Champaign  County. — Our  correspoudcnt  says:  "Spanish  fever  lias  prevailed  in  this 
county,  commencing  on  the  27th  day  of  July,  1868,  and  cattle  have  coutiuued  to  die  of 
the  same  disease  up  to  January  1, 1889.  In  this  township  the  loss  is  ninety  per  cent: 
entire  county,  seventy-five  per  cent.  It  is  a  blood  disease ;  the  blood  under  a  powerfu 
glass  proves  this.  It  has  been  argued,  and  tried  to  be  proven,  that  it  is  a  disease  not 
easily  taken.  I  now  have  in  my  possession  a  large  amount  of  evidence  from  good  men, 
showing  it  to  be  a  disease  very  easily  given.  A  number  of  cases  can  be  ^ven  where 
the  only  exposure  was  bydrivmg  a  short  distance  over  the  road  where  the  Texas  cattle 
had  passed  from  tame  pasture  to  bam  lots,  the  natives  tieing  kept  up  all  the  time  only 
when  in  transit  from  lots  to  pasture.  Blood  examined  in  the  earliest  stages  of  tlie  dis- 
ease shows  a  diseased  condition  of  the  same.  As  the  disease  progresses  from  day  to 
day  the  blood,  examined  by  a  good  glass,  shows  the  gradual  destruction  of  vitality,  and 
at  dissolution  is  a  mass  of  putridity." 

Clinton  County. — Spanish  fever  among  the  cattle;  loss  ninot<}en  head. 

Douglas  County. — Forty  he^  lost  from  Spanish  fever  in  one  neighborhood  througli 
which  Texas  cattle  passed. 

Iroquois  CoHn/y.— Spanish  fever  has  prevailed. 

Macon  County. — ^No  cases  except  those  that  came  in  contact  with  one  lot  of  Texas 
cattle. 

Massac  County. — ^A  few  cases,  snpi)oscd  to  bo  Spanish  fever. 

Pope  County, --SDanish.  fever  in  one  locality  for  a  short  time. 

Morgan  County. — A  few  drove  cattle  died,  but  more  from  ill  usage  than  Spanish 
fever. 

Alexc^nder  County. — Spanish  fever  prevailed  In  Cairo,  but  did  not  get  into  the  country. 

Cook  County. — Some  Spanish  fever  in  the  sonth  part  of  the  county,  from  ooutoot  viui 
cattle  shipped  to  Cliicngo. 

Effingham  County. — Spanish  fever  killed  a  few  cattle  in  one  neighborhood,  where  some 
Texas  cattle  were  herded  for  a  short  time.    Loss  small. 

Ford  County. — ^Loss  about  five  himdred  head;  a  in^jority  of  them  cows. 

Grundy  County. — Spanish  fever  in  one  town ;  loss  about  one  hundred  ^ead. 

Pulaski  County, — ^A  few  deaths  from  the  passing  of  Texas  cattle. 

St,  Clair  County. — A  few  head  have  died  iro  n  supposed  Spanish  fever. 

Du  Page  County, — One  man  lost  eighteen  head  by  Sx)anisn  fever. 

I>?DIANA. 

Marion  County. — About  one  hundred  head  died  of  Spanish  fever. 

White  County. — Some  loss  from  Spanish  fever. 

Benton  County. — From  four  lumdred  to  six  hundred  head  of  native  cattle  have  died 
irom  Spanish  fever.  In  a  neighboring  county  a  herd  of  diseased  cattle  were  driven 
about  eight  miles  along  a  roa^l,  and,  the  wind  boing  from  tl\o  sonth,  cattle  along  on  the 
north  side  of  the  road  took  the  disease,  without  either  being  driven  along  the  road 
travele<l  by  the  Texas  cattle  or  diiuking  water  that  had  been  ex^wsed  in  any  manner. 
These  facts  induce  the  belief  that  the  disease  was  communicated  \)y  the  wind.  The 
Texas  cattle  were  taken  right  oiftho  ears  and  driven  along  the  road. 

Jlcndncks  County. — Spanish  fever  in  a  few  places.    Comparatively  little  loss. 

Netvton  County. — Eight  to  ten  head  died  of  Spanish  fever,  taken  from  a  drove  of  Texas 
cattle  driven  along  the  road. 

Lawrence  County. — Considerable  loss  from  Spanish  fever  along  a  road  traveled  by  a 
drove  of  Texas  cattle. 

onio. 

Hamilton  County, — ^Very  slight,  and  only  among  the  cattle  that  have  come  in  contact 
with  foreign  stock. 

Wyandot  County. — ^Loss  six  head,  in  two  car-loa<l8  brought  from  Chicago. 

Greene  County, — ^Ten  to  twelve  native  cattle  died.    Disease  taken  from  Texas  cattle. 

KANSAS. 

Dickinson  County, — Spanish  fever  has  prevailed  to  a  great  extent.  Loss  over  six  thon- 
sand  dollars. 

limublic  County, — Ten  head  of  oxen  died  of  Spanish  fever  last  fall,  after  feeding  on  the 
track  of  Texas  herds.    A  few  cases  recovered. 

Butler  County, — Cases  last  summer  and  fall.  Many  of  the  Texas  cattle  have  died 
here  during  the  winter. 

Wyandot  County,— Si^  fatal  cases  in  the  fall ;  contact  with  Texas  cattle. 
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DISEASES  OF  HORSES. 

Horses  bavc  been  comparatively  free  from  disease  during  the  year. 
Glanders*  so  prevalent  after  tiie  close  of  the  war,  is  now  scarcely  to  be 
found.  I^eiiinonia  has  >cansed  some  loss  in  Kew  York,  Pennsylvania, 
Illinois,  and  Missouri.  Blind  staggers  has  been  somewhat  fatal  in  the 
south  and  west.  Less  fatality  is  reported  in  the  southwest  from  "  char 
bon"  than  for  several  previous  years.  In  Clinton  County,  Illinois,  forty 
(X  fifi^  abortions  occurred  among  mares.  Other  diseases  are  mentioned 
ui  various  localities,  as  diphtheria,  putrid  sore-throat,  inflammation  of  the 
hver,  the  "loin  disease,"  and  other  diseases  known  only  by  reported 
symptoms. 

DISEASES  OF  SWINE. 

*  The  losses  from  "hog  cholera,"  though  less  than  last  year,  arc  very 

beavy  in  the  south  and  west.    In  New  England  and  New  York  it  only 

ap])ear9  among  western  droves.    Pennsylvania  has  been  nearly  exempt. 

In  Virginia  it  has  prevailed  in  a  few  counties,  and  in  the  Carolinas 

pretty  extensively,  in  some  counties  the  loss  reaching  thirty  per  cent. 

Similar  reports  come  from  portions  of  all  the  Gulf  States.    In  Kentucky 

and  Tennessee,  where  com,  hogtv,  and  distilleries  aboimd,  it  is  still  worse. 

The  details  have  been  annually  presented  ad  nauseam,  and  we  propose 

to  omit  those  of  the  present  year,  giving  only  an  idea  of  the  extent  ot 

the  loss  in  the  districts  most  infected. 

In  nineteen  counties  in  Tennessee,  in  which  were  641,080  hogs  in  1860, 
the  loss  in  1868  was  about  140,000,  according  to  the  percentages  of  loss 
returned  from  the  several  counties ;  in  twelve  counties  in  Kentucky  a 
loss  of  thirteen  per  cent.,  or  44,000;  in  nine  counties  of  Indiana  a  loss 
of  fifteen  per  cent.,  or  47,000 — an  aggregate  loss  of  231,000  swine  in 
fort)'  counties,  aveniging  to  each  county  5,77o. 

DISEASES  OV  SHEEP. 

Foo^^ot,  scab,  and  rot  are  reported  in  all  sections  of  the  coiuitry  to 
^  greater  or  less  extent,  causing  a  small  percentage  of  mortality,  vary- 
^^  in  proi>ortioii  to  the  degiee  of  neglect  siiffen^d. 

The  ix»duetion  of  numbers  during  the  winter,  in  the  general  slaughter 
of  cnUs  for  pelts  and  tallow,  relieved  the  flocks  of  the  country  of  the  old, 
^eak,  and  diseased  sheep,  and  left  those  remaining  in  better  condition, 
^(1  with  a  better  prosi)ect  of  health  and  needful  attention. 

In  Kennebec  County,  Maine,  a  fatal  disease  of  the  head  and  throat 
^PlKiared.  It  was  attended  with  loss  of  appetite,  the  flesh  and  skin 
became  a  dull  green,  and  death  ensued  in  afew  days ;  decomi>osition  was 
'apid,  and  the  odor  "fearfully  fetid."  Scanty  i)asture  in  the  fall,  and 
Poor  condition,  were  assumed  to  be  pi-edisposing  causes.  Merinoes  were 
principally  affected. 

lu  parts  of  New  Ilampshire  great  fatality  among  sheep  has  been 
feiwrteiL  A  disease  called  "water  garget'^  has  been  slightly  prevalent 
iu  3Ierrimack  County. 

It  is  stated  that  in  Hampden  County,  Massachusetts,  three  tenths  oi 
the  laii^bs  have  died  from  want  of  natural  food,  many  of  the  mothers 
having  little  milk. 

A  flock  of  one  hundred  and  fifty  lambs  in  Winnebago  County,  Illinois, 
dropped  in  May,  did  well  until  a  few  days  after  the  hot  term  in  July, 
when  many  of  tbem  were  taken  with  severe  purging,  as  in  cholera;  a 
few,  without  purging,  wandered  around  in  a  small  cii'cle,  nibbling  grass 
and  dirt.    All  of  the  latter  and  most  of  the  first  cases  died  in  a  few 
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hours  after  being  attacked.  They  commenced  dying  at  the  rate  of  two 
or  three  a  day  the  first  week,  increasing  to  four  or  five  a  day  in  the  third 
week,  when  they  were  taken  from  the  ewes.  Eighty  were  driven  to 
another  paBtore;  the  remaining  twenty-foar,  affected  with  the  appear- 
ance of  dysentery,  were  pat  in  the  sheep-bam  and  treated  for  that  dis- 
order. Of  the  latter  nine  died;  of  the  former,  bat  one.  None  of  fhe 
sheep  were  affected. 

A  great  many  lambs  died  ,in  Monroe  Coonty,  Ohio,  many  of  tiim. 
apparently  in  good  order.  The  mortality  waB  greatest  wnen  the  dreaght 
was  most  severe  last  sammer,  and  the  grasshoppers  most  abondant,  Soi 
many  think  the  excrements  from  the  latter  on  the  grass  were  poisonous. 

In  a  flock  in  Houston  County,  Minnesota,  occurred  several  cases  of 
sores  under  the  shoulder,  in  one  or  two  instances  involving  fiace  and 
legs,  emitting  watery  matter  and  a  noisome  odor.  One  died  after  suf- 
fering two  years.    Sulphur  proved  to  be  a  partial  remedy. 

^        LOSSES  AND  DEPREDATIONS  BY  DOaS. 

Letters  from  correspondents  in  every  section  of  the  country  lament  the 
ravages  of  dogs,  the  many  losses  Incurred  by  the  killing  and  maiming  of 
sheeix  and  especially  the  far  greater  loss  in  the  repression  of  wool-growing 
and  the  prevention  of  efforts  for  its  .extension  into  regions  pecaliarly 
adapted  to  the  business.  Millions  of  acres  of  herbage,  suited  to  the  wants 
of  fine- wool  sheep  in  all  portions  of  the  United  States,  are  annually  depas- 
tared  partially,  or  not  at  all,  and  left  to  decay  and  waste,  for  want  of  ani- 
mals to  consume  the  abundant  spontaneous  growth.  Millions  of  dollats 
are  thus  annually  lost  to  the  production  of  tiie  country.  The  following 
quotations  are  merely  samples  of  statements  from  every  quarter: 

Hartford  County j  Conn. — "Formerly  every  farm  kept  from  twenty  to 
three  hundred  sheep;  now  there  are  very  few,  the  dogs  having  dnven 
them  all  out.'' 

Baltimore  County,  Md, — "Many  sheep  are  annually  lost  by  the  ravages 
of  dogs.'' 

Monroe  County j  West  Va. — "Loss  by  wolves  and  dogs  ten  per  cent, 
annually." 

Burke  County ,  K  C, — "  Were  it  not  for  the  dogs,  sheep-raising  could  be 
carried  on  with  very  little  cost  and  trouble  in  this  section  of  our  State.'' 
Orange  County, — "A  great  many  sheep  killed  by  dogs.  We  wish  0<m- 
gress  would  impose  a  tax  on  all  dogs."  Stanly  County. — "Sheep-raifiing 
would  be  profitable  but  for  the  depredations  of  dogs." 

Stewart  Cou/nty,  Oa. — "Not  raised  on  account  of  dogs;  twenty  dogs  to 
one  sheep  here." 

Putnam  County,  Fla. — "The  raising  of  sheep  here  is  impracticable 
from  the  fact  that  nearly  every  negro  and  many  whites  keep  a  lot  of 
half  starved  curs,  which  they  call  "hunting  dogs,"  but  all  the  evidence 
of  their  hunting  qualities  that  1  have  yet  seen  is  that  they  will  destroy 
a  flock  of  sheep  in  about  twenty  minutes." 

Giles  County,  Tenn. — "The  dogs,  *curs  of  low  degree,'  have  played 
havoc  with  the  sheep.  O  for  a  dog  law!  A  neighbor  of  mine  lost 
thirty-five  fine  Southdowns  in  one  night,  among  them  two  bucks  worUi. 
one  hundred  dollars  each,  either  one  worth  more  than  all  the  dogs  in  fhe 
countj."  Ferry  County. — "Dogs  kept  in  a  starving  condition  prevmt 
success  with  sheep.    Otherwise  wool-growing  might  be  profitable.'* 

Livingston  County,  Ky. — "Wool-growing  would  be  profitable  if  it  wero 
not  for  ravenous  dogs." 

Monroe  County^  Ohio. — "Dogs  have  been  very  bad  on  sheep.  One 
farmer  lost  sixty  in  one  night." 
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n  County^  Ind. — "The  township  trasteeof  Corydon  has  paid 
mers,  for  loss  of  sheep  by  dogs  for  the  year  ending  March  1, 
>dred  and  ninety-eight  dollars,  at  the  rate  of  two  dollars  per 
J        amonnts  paid  out  by  the  other  townships  woold  probably 
ti    fcl  of  one  thousand  dollars  for  the  county .''    Spencer  County. — 
thousand  sheep  by  dogs — ^more  than  ever  before.^ 
»  County,  III — "Lost  two  hundred  sheep  by  dogs.^ 
County.  Minn. — "  The  most  serious  obstacle  to  successful  sheep- 
is  the  multitude  of  worthless  dogs,  which  threaten  to  exterminate 

y,  Iowa. — "Without  legislative  protection  from  dogs,  wool 

e  cannot  be  made  profitable  at  present  prices.^ 

n  County i  Kansas. — "  Some  of  our  farmei:^  have  disposed  of  their 

a     oly  in  consequence  of  the  destruction  by  dogs  and  prairie 

iJogB  are  quite  numerous  and  the  greatest  nuisance,  and  I  think 

tsl    ure  should  tax  them  heavily.^ 

lowing  statement  represents  the  losses  from  dogs  in  Ohio  dur- 
years^  so  far  as  they  were  returned  by  assessors: 

Sheep  hilled  or  injured. 


Vahie. 


Namber 

Value. 

Nnmbor 

kiUed. 

iojared. 

f 

60,.')36 

1109.661 

36,441 

40,786 

74, 753 

23,409 

41,979 

77,170 

2S.750 

31,750 

75,000* 

24.254 

36,778 

101,561 

24,972 

32,175 

166,607 

22.657 

30,716 

130,069 

21,037 

31,118 

112,367 

21.681 

27, 175 

89,797 

17,128 

34,141 

92.713 

19,416 

357, 154 

1,029,698 

233,745 

137,097 
24,842 
28,288 
30,000* 
34,786 
39,419 
44,026 
41,729 
32,206 
31,114 


340,509 


*  Estimated. 

the  average  for  this  period  is  35,715  killed  per  annum,  and 
mjure^ ;  the  annual  average  losses,  respectively  $102,969  and 
i^-total,  $137,019.    In  Iowa,  in  18GG  the  loss  sustained,  so  far 

ted  by  assessors,  was  $82,010  fi-om  sh^ep  killed,  the  total  stock 
State  being  1,598,226,  The  same  ratio  would  make  the  loss  in 
lited    States  $2,080,000,  without  counting   the  damage  from 

loss  of  New  York,  in  1862,  as  estimated  by  Secretary  Johnson  of 
e  Agricultural  Society,  was  50,000  sheep,  worth  $175,000.  On 
J  the  loss  in  the  United  States  would  amount  to  $2,000,000.  - 
rus  made  by  correspondents  of  this  department  in  1866  from  five 
d  and  thirty-nioe  counties  give  an  aggregate  of  130,427  sheep 
or  an  average  of  242  in  each  county.  On  this  basis  the  number 
n  all  the  States  would  be  about  half  a  million. 
lar  returns,  in  18G7,  from  three  hundred  aDd  eighty-nine  counties, 
botal  of  78^375  sheep  killed,  an  average  per  county  of  201.  The 
Lion  of  loss  IS  greatest  in  the  southern  States,  where  the  business 
-growing  needs  most  encouragement  and  promises  the  most  suc- 
results.  The  average  numbers  killed  per  county  in  the  counties 
d  are  greatest  in  the  following  States :  In  Mississippi,  569  per 
;  Texas,  372  per  county;  Tennessee,  331  per  county;  New  Jersey, 
county;  Ohio,  263  per  county;  Iowa,  261  per  county;  Missouri, 
•  county ;  Indiana,  252  per  county. 
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Tlie  Ohiu  average  is  for  tweDty-two  connties,  and  is  less  t 
average  for  the  entire  State,  wIiiclL  -was  333  per  county  by  the  a 
returns  for  1867. 

A  careful  analysis  of  these  facts,  and  of  otiier  data  of  similar  pi 
Justifies  the  estimates  previously  made  in  these  rexwrts  of  an  anni 
of  tw^o  millions  of  dollars  in  sheep  killed,  and  nearly  a  million  in  ii 
The  loss  is  equivalent  to  the  v^ue  of  six  millions  of  pounds  of  wo 
is  a  tax  of  two  per  cent,  upon  the  total  sum  iuvested  in  sheep- 
greater  than  the  average  levied  upou  fanners  liy  the  assessors  for  c 
State,  and  national  purposes  combined.  Such  a  burden  is  intolei 
a  drain  upon  the  profits  of  industry  that  should  speedily  be  checl 

There  are  not  less  than  six  miilioas  of  dogs  iu  the  country,  of  which  J 
utterly  worthless,  destroying  food  worth  many  miUions  of  dollars, » 
ting  serious  depredations  upoufarm  property,  and  repressing  and  d< 
ingwool  industry  to  the  injury  of  business  and  the  loss  of  national  ^ 

Will  not  our  national  legislators  heed  the  call  &om  every  State 
tJnion  for  the  levy  of  a  national  tax  upon  dogs  t  Great  Britain  1 
-a  long  period  leried  and  collected  such  a  tax;  other  countries  inc 
in  their  tax  lists.  There  is  no  nation  iu  which  a  greater  necessity 
for  such  taxation.  A  uniform  tax  of  not  less  than  two  dollars  pe 
should  bo  required.  Its  influence  would  be  in  every  way  sa 
Losses  of  wool-growers  would  decrease,  and  the  business  be  ex 
into  localities  where  it  is  now  unprofitable.  Mongrel  curs  too  wo 
to  be  claimed  by  owners  wduld  be  sacrificed,  useful  dogs  would  1 
tected,  and  canine  tribes  would  exi)erience  an  improvement  gra 
to  all  who  appreciate  the  desirable  quaUtlcs  of  the  race,  and  a  ni 
wonld  be  abated  to  the  benefit  of  all  and  the  iigury  of  none. 
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BXPOETS  OP  WHEAT  AND  OOBN. 

eceipts  £rom  the  ea^tort  of  cereals  ore  of  eqnal  imiwrtaiice  'with 
om  the  same  Talne  of  cottoa  or  cheese ;  and  though  tbey  may  be 
I  amonnt,  they  are  not  to  be  despised;  yet  the  policy  of  growing 
ezportation,  except  as  a  pioneer  expedient  in  opening  aad  im- 
£arm8,  is  not  to  be  commended.  No  material  portiou  of  out 
»n  ever  be  made  np  of  breadatuffe,  nor  is  it  desirable  that  th^ 
oe.  Grain  ezportatioD  as  a  settled  jwlicy  would  soon  so  reduce 
■d  of  cereals  that  there  woold  be  no  surplus  to  export.  The  price 
it  in  the  distant  west  has  been  remunerative  from  the  influx  of 
to  be  fed  until  the  ripening  of  another  crop,  and  from  the  mar- 
led among  the  miners  of  the  mountains,  rather  than  from 
raon.  It  is  tiie  policy  of  this  country,  and  its  destiDy,  to  bring  cob- 
into  the  very  fields  of  production,  and  to  export  surplus  products 
istry  not  in  tiie  balky  and  burdensome  form  of  raw  material,  but 
acts  enhanced  in  value  by  the  expenditure  of  labor,  with  a  reduo- 
ft  minimum  of  the  relative  expenses  of  transportation, 
the  comparative  unimportance  of  the  grain  export  may  be  seen 
ULce  the  following  tabalations  have  been  prepared,  showing  the 
r  of  bushels  of  wheat  and  barrels  of  flour  Bhipi)ed  to  foreign  porCs 
125,  a  period  of  forty-three  years.  In  the  first  table  the  quantities 
ensed.  into  aggregates  for  periods  of  flve  years  each : 


mUg  tha  fuaitHty  ofuiktat  andJUiur  cxporkAfrm 
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^^ 
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Slatmenl  tluneittg  tt«  calue  of  ireaMyffg  expiirted  from  1826  to  1855,  iacluikt. 
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A  division  of  these  results  Into  decades  makes  the  quantity  and  v 


of  wheat  aDd  flou 

r  OS  follows: 

v™. 

Q.<mUtT. 

Till 

lift?? 

im!  est.  138 

!(W,iS9.e8« 

670,900,182 

e«i, 

iSlalemenfiboinni)  Ibeinporfjfrioeo/uiAeiifaiulJtoiir. 


Thna  in  forty-three  years  oar  total  exports  of  wheat  have 
230,942,887  bushels,  and  of  flour  86,701,159  barrels,  making  an  cquiv 
ill  wheat  and  flour  of  ti70,900,182  bushels  of  wheat,  valued  at  $865,14!) 
iiii  avernge  of  $1  29  per  bushel. 
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rfey  y eara  the  average  export  was  S,CSS,012  bushels ;  for  the  last 
years,  31,558,445  bushels:  for  the  whole  period  of  fortj-thi'ee 
,G02,329  bushels;  for  eight  years  since  18G0,  86,569,985,  sold 
rage  of  81  40  per  bnsliel,  or  $51,230,064.  The  receipts  for  these 
ITS  bavc  been  8409,888,514,  while  the  value  of  the  exports  of 
e  years  previous  was  but  $455,260,998;  the  number  of  bushels 
wd  in  eight  years  292,559,880,  against  378,340,302  in  the  prior 
thirty-five  years.  "While  the  total  exports  bear  a  small  propor- 
10  total  amount  produced,  it  is  a  significant  fact  that  in  a  period 
ction  and  war,  during  a  part  of  which  a  million  of  men  were 
rn  from  industry,  as  much  wheat  was  sent  abroad  as  in  a  pro- 
nod  of  four-fold  duration. 

EXPOETS  OF  COEK. 

Eports  of  com,  the  great  cereal  of  the  country,  and  the  dis- 
Qg  crop  of  the  western  world,  present  a  meager  showing,  which 
B  to  illustrate  the  impolicy  of  reliance  upon  the  foreign  demand 
!  as  an  aid  to  national  industry. 

tement  ikoaiag  tkt  gmnUlls  and  talat  of  crjmrls  of  arm  and  corn  mtal. 
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The  values  of  these  exports  in  the  decades  named  were  as  foUo^ 

Five  years, -ending  1830.— Com $2,019,926 

Commeal 2,404, 371 

: $4,4 

T^i  years,  ending  1840. — ^Com 2, 677, 815 

Corn  meal 6,202,292 

^— — — — — —      8  8 

Ten  years,  ending  1850.— Com 33, 033, 522 

Com  meal 12,021,273 

45 

Ten  years,  ending  I860.— Corn 37, 501, 880 

Corn  meal 9, 064, 833 

46,5 

Eight  years,  ending  1868.— Corn 73, 938, 888 

Com  meal 10, 076,  769 

'84,0 

Total  value,  com  and  corn  meal,  exported  in  43  years 188, 9 


The  average  export  prices  of  corn  for  i)eriods  of  ten  years  hav 
as  follows : 


Period  ending  1840. 
Period  ending  1850 . 
Period  ending  1860. 


Period. 


Per  bushel. 


$0  71^ 
72f 


Per 


The  prices  since  1860  have  been  as  follows : 


Years. 


1861. 
1862. 
1863. 

1864. 
18G5. 
1866. 
1867. 
1868. 


Per  bnsliel. 


iO  64i 
55 
65f 

8U 
1  30 

82 

99f 

1  17i 


Per 


Converting  com  meal  to  com  at  four  bushels  to  the  barrel,  th 
amount  of  com  exports  during  forty-three  years  is  two  hundn 
thirty  millions  bushels,  or  one-fourth  of  the  crop  of  last  year ;  ; 
the  com  ever  exported  from  this  country  could  be  replaceil  by  on 
of  that  crop.  For  thirteen  years  past  the  annual  average  has  be 
ten  millions  of  bushels  annually,  and  for  forty -three  years  five 
half  millions,  or  one-eightieth  part  of  the  crop.  During  the  entire 
since  1825  an  average  of  one  bushel  has  been  exported  for  every  hi 
produced. 

The  farmer  who  has  harvested  one  thousand  bushels  has  been  d 
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the  foreign  demand  to  the  extent  of  ten  bushels,  for  which  he 
received  two  dollars,  while  the  price  of  thirty  bushels  has  been 
in  shippmg  it  from  the  prairies  to  the  markets  of  Europe, 
rery  meager  showing,  but  an  export  of  ten  times  the  amount 
worse,  as  a  herald  of  the  exhaustion  and  poverty  that  must 
m  so  exhausting  a  crop  is  sent  abroad  at  so  great  expense  and 
t,  and  nothing  returned  to  the  depleted  soil.  An  export  of 
jiefore  undesirable  and  unwise. 

EVIPOKTS  OF  WOOLS  AND  WOOLENS. 

owing  is  a  statement  of  the  imports  of  wool  during  the  year 
ne  30,  1868,  as  reported  by  the  statistical  bureau  of  the 
Department : 


Dcsorlptioxi. 


its  or  le«8  per  pound 

er  12  centM  per  pound , 

,  class  No.  1,  valne  32  cents  or  less  per  pound 

,  class  No.  1 ,  valne  over  32  cents  per  pound 

,  class  No.  2,  32  ctnts  or  lesn  per  pound 

,  class  No.  2.  over  32  cents  per  pound 

r  or  unmanufactured,  vrith  the  wool  on,  washed  or  unwashed 
raste,  shoddy,  xnungo,  and  flocks , 


Quantity. 


8,907,864 

10,001,697 

3,068,013 

31,259 

2,109.280 

6,690 


556,414 


24,681,217 


Value. 


1972,204 

1,882,482 

454.204 

13.042 

467,661 

3,063 

S37.589 

49, 649 


4,079,894 


K)rts  of  woolens  for  the  same  period  are  as  follows : 


pounds . . 

pounds.. 

M,  wholly  or  in  part  of  wool,  not  otherwise  provided  £or.  .pounds.. 

pounds.. 

pounds.. 

pounds . . 

liery pounds . . 

xfcj,  drawers.  Sec pounds.. 

pounds . . 

irsted  yams pounds. . 

omposed  wholly  or  in  part  of  worsted pounds.. 

earing  apparel  of  every  description,  composed  wholly  or  in  part  of 

o4 pounds.. 

_» pounds.. 

r pounds . . 

iBg».  bindings,  braids,  galloons,  &c.,  of  wool,  worsted,  or  mohair, 
itber  is  a  component  material pounds. . 


bildren's  dress  goods,  and  real  or  imitation  Italian  cloths,  wholly  or 

>1  or  worsted sq.  yai-ds.. 

'  felts  for  paper  or  printing  machines 

ion  and  Axminnter,  and  carpets  woven  whole  for  rooms 

y,  Wilton,  and  Toumay  velvet,  wrought  by  the  Jacquard  raa- 

Mq.  yanls.. 

Is,  wrought  by  the  Jacquard  machine ,» sq.  >ards.. 

velvet  and  tapestry  velvet fq  yardii. . 

■y  Brussels nq.  yards.. 

Ingrain,  three-ply,  and  worsted  chain  Venetian sq.  yards.. 

,  and  two-ply  ingrain sq.  yards.. 

»ockings,  printed,  colored,  or  otherwise sq.  yards.. 

.  sot  otherwise  specified 


Quantity. 


4,d91,<935 

158,696 

517, 018 

28, 031 

74,586 

84,593 

2(20, 356 

79,200 

18,919 

407,416 


59,596 


357,371 


60,238,332 
104,967 


69,  513 

536,019 

251,012 

1, 848. 4l>7 

26,832 

74.2(5 

63,977 


Yalne. 


$7, 139, 605 

526,272 

750,558 

30,037 

35,561 

171, 757 

482, 186 

103, 605 

14.756 

461.447 

1,681,194 


248,419 
1,062,532 

713,415 
4, 957 

15, 449, 787 
100.070 
277,486 

143,193 

72(),  343 

3ey,  163 

1,5«3,374 

25.703 

53.084 

28,730 

151,095 

♦32,371,329 
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AGlilCULTURAL  EXPOETS. 


Statement  of  the  exports  of  agricultural  products  of  the  United 
with  their  immediate  mamtfaeturcG,  for  the  year  ended  June  30^ 


Prodnctii  and  manufacturos. 


AnUnaK  liying— hog^) number . . 

Homed  cattle , number. . 

Honei number . . 

Males y number. . 

Sheep number.. 

All  other,  and  fowls number. . 

Anhnal  matter — gats,  skins,  bladders,  &.c 

Pork pounds . . 

Hams  and  bacon pounds.. 

Lard pounds.. 

Lard  oil pnl  Ions . . 

Keat's-foot  and  other  animal  oils gallons.. 

Beef pounds.. 

Poultry 

Preserved  meats 

Tallow pounds.. 

Hair,  anmannfactnred ^ 

Hair,  mannfactored 

Batter pounds.. 

Gheeie pounds . . 

Eggs dozens  .. 

Candles,  tallow,  Sec -. pounds . . 

Soap,  perfumed 

Soap,  other pounds . . 

Qlae n .%....  pounds.. 

Stearine pounds . . 

Wax pounds . . 

Leather pounds.. 

Leather,  morocco  and  other,  fine 

Leathern  boots  and  shoes pairs. . 

Leathern  saddlery  nnd  harness 

Leathern  manafaciares  not  specified 

Wool pounds.. 

Maaafactares  of  wool  not  specified -. 

Fara  and  skins 

Bones  and  bone  dast c>vt. . 

Bone*black,  ivory-black,  Sec pounds. 

Breodstaffs — Indian  corn buiihels. . 

Indian  meal barrels . . 

Wheat bushols.'. 

'  Wheat  floar barrels . . 

Rye bunhelH.. 

Rye  floar barrels. . 

Barley bushels . . 

Other  small  grain  and  pulse 

Rice pouu  ds . . 

Bread  and  biscuit pounds. . 

Maccaroni,  vermicelli,  and  all  ottier  preparations  from  breadstuff's 

Cotton,  Bea*island pounds. . 

Cotton,  either  kinds pounds. . 

Cotton  manafttctures,  colored yards . . 

Cotton  mannfacturcH,  uncolored yards. . 

Cotton  manufactures,  all  other 

Wood  and  manufactures  of  wood — boards,  planks,  and  scantling M  feet. . 

Boats  and  oars 

Hewn  timber tons. . 

Laths  and  pickets 

Mattts  and  spars , 

Other  lumber 

Shinglerf M . . 

Shooks  for  barrels  and  hogsheads 

Shouks  for  boxes , 

8tnves  and  hoadiugs M . . 

Hogsheads  and  barrels,  (empty) number. . 

'  Hoops  nnd  hoop  poles M.. 

Bark  for  tanning 

Hoasehold  furniture 

Manufactures  of  wood  not  specified 

Ashes,  pot  and  pearl cwt.. 

Rosin  and  turpentine barrels. . 

Tar  and  pitch barrels. . 

Apples,  green  or  ripe bushels.. 

Apples,  dried bashels.. 

Fruit,  green,  ripe,  or  dried,  not  specl&ed 

Potatoes bushels.. 

Onions bushels.. 


Quantity. 


1,399 

16, 1'JO 

l,2U6 

I,  lOU 

17, 902 


28,  fi.90, 133 
43,  G50,  064 
61,  5.15, 462 
279,  432 
68,522 
22, 633, 531 


22,682,412 


2,071,873 

51. 097, 2t)3 

19,604 

2, 975,  517 


7, 304. 231 

18,864 

207,700 

826, 887 

2, 47i»,  897 


363,419 


5:;8, 435 


6,172 

1R5, 358 

11,147,490 

336, 508 

15, 941),  899 

2, 076, 423 

501,349 

10,592 

9,810 


3, 079,  (143 
8, 294, 224 


4,998,315 

779.765.318 

2, 979, 275 

10, 839, 177 


131,873 
*75,'726 


31,460 


20, 953 

177,614 

16,930 


22.030 
44:),  501 
26, 751 
54, 654 
31,028 


378,605 
60,849 
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Statement  of  the  exports  of  agricultural  products,  6;c. — Contiuaed. 


Products  and  manofacturos. 


ices 

^parecl  or  prtijerved 
t  apecifled 


.bushels, 
.bushels. 

.gallODd. 

.galloQS. 


Quantity. 


ifactnred 

>f  hemp — bajp* 

nd  cordage 

oth 

r  maaufacturcs  of  hemp. 


.pounds. 
....cwt. 


.cwt.. 


ir,  an'l  cider,  in  bottles. 
?r,  aud  cidor,  i:i  ca^litt.. 

1  from  iuoIu2>2ieg 

1  from  praiu 

1  from  other  inatcrialH . . 
iQtIue 


focticncry. 


.poundii. 

tODH. 

.pounds, 
.bushels, 
.dozens, 
.gallons, 
.gallons, 
.gallons, 
.gallons, 
.gallons, 
.gallons, 
.gallons, 
.gallons, 
.pounds, 
.pounds. 


2,645 

44 

16,650 

6,385 


115,  523, 977 
141 


15, 491 


ifactured 

mtnanufactured 


M. 

.pounds, 
.pounds. 


532,038 

5,645 

370,066 

624,^0 

1,387 

79,006 

1, 142, 553 

574, 90) 

1,061,133 

3,068,629 

27,070 

42,543 

60,963 

3,943 

2,214,207 


1,870 

11,393 

10, 470, 024 

206, 020, 504 


Value. 


$29,094 
16,730 
169,692 
11. 193 
333 
31,545 
13,045 
]7J,656 
2,913,448 
3,193 
9,154 
331,338 
1,594 
350.631 
364.139 
118,443 
380,454 
389,936 
3,603 
30,373 
491,601 
325,651 
598,869 
1,687,577 
33,564 
31,691 
17,530 
C09 
313,378 
13,901 
70,350 
8,730 
3. 100, 084 
^898,833 


K^:cA;'ITL•LATlo^^ 


lion $37,626,063 

69,089,249 

manufactures 157, 691, 787 

jroduc  IS 17, 761, 755 

35,530,994 


317, 689, 778 


IMMIGEATIOX. 


le  organization  of  our  government,  eiglity  years  ago,  a  people 
millions,  of  European  extraction,  liave  become  forty,  not 
•  by  natural  increase,  but  in  part  by  immigration,  in  a  rippling 

first,  which  has  gathered  volume  until  its  current  is  equiva- 
third  of  a  million  annually,  and  its  total  aggregation  eight 

It  is  one  of  the  marvels  of  the  eventful  nine  years  since  1860, 
burth  of  all  the  immigrants  who  have  ever  sought  our  shores 
J  during  the  frightful  civil  war  or  since  its  close.  Two  millions 
beings,  two-thirds  as  many  as  fought  the  war  of  the  revolu- 
i  thus  been  added  to  our  numbers  Since  the  taking  of  the  last 

ords  of  immigration  from  1820  to  1860  present  an  aggregate 
21  pasvsengers  arrived.  From  1790  to  1820  about  200,000  arri- 
reported  or  estimated.  About  one-seventh  of  these  returned, 
ips  as  many  were  received  through  Canada.  Of  all  these  num- 
e-fifths  were  males,  and  one-half  were  in  the  vigor  of  youth, 
he  ages  of  fifteen  and  thirty. 

numbers  arri\ing.  between  1820  and  1860,  2,750,874  were  from 
tain,  of  whom  967,366  were  from  Ireland ;  and  1,486,044  came 
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from  Germany,  Thns  tbe  same  Anglo-Saxon  elements,  constitntinf 
bulk  of  our  original  ]>opulation,  eut«r  ia  nearly  the  same  proportions 
tiie  ticcretions  gained  by  anDual  immigration. 

More  than  a  millioti  of  these  immigr^ts  were  children ;  the  nam 
with  occupations  not  noted  were  2,978,590 ;  there  were  7G4,837*  Em 
and  872,317  laborers,  many  of  whom  either  immediately  or  ultiB 
became  farm  laborers  or  faripers.    It  is  evident  that  more  than 
all  these  immigrants  became  culti^'ators  of  the  soil. 

Diuing  the  past  nine  years  tbe  arrivals  of  immigrants  make  an  i 
gate  of  2,141,403—880,545  from  Great  Britain,  (Ireland,  390,032;) 
many,  010,268;  British  America,  87,002 ;  China,  40,681.    Every  qm 
of  the  globe  has  been  represented,  even  Africa  and  the  isles  ai 
Pacific.    Among  the  African  countries  contributing  are  Abj 
Egypt,  Liberia,  and  South  Africa ;   among  the  islands  of  the  i 
Kew  Zealand,  Australia,  tlio  Society  and  Sandwich  islands;   anu 
immigration  from  Iceland  includes  eleven  souls. 

The  German  immigration  has  been  large  since  the  war,  amoon 
to  343,183,  and  tbe  total  for  four  years  past  exceeds  the  aggregate  i 
bers  of  the  nine  pre^'ious  years.  Tbe  largest  indux  from  Great  B 
was  in  1866 — 131,629  immigrants;  and  the  largest  from  Ireland 
G9,977,  in  1867.  The  greatest  movement  from  Germany  was  i 
1867,  numbering  121,240.  In  tbo  last  ten  years  the  total  numbec 
he  order  of  their  magnitude,  were  as  follows :  1866,  359,943 ;  1 
333,627 ;  1868,  326,232 ;  1865,  287,399 ;  18C4,  221,535 ;  1863, 199, 
1866,179,691;  1859,155,509;  1862,114,463;  1861,112,702. 

The'followiug  statement  of  tbe  occupations  of  immigrants  of  the 
thirteen  years,  from  1856  to  18C8  iuchisivc,  is  obtained  from  the  Trea 
Bnreaa  of  Statistics: 
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SUGAR  PE0DUCTI05f  11^  LOUISIANA. 
gUna  coutinnes  to  be  the  miuu  source  of  sugar  prodactiou  iu  tbo 

States,  tliough  the   Gulf  coast,    from   Florida  to   Texas,  is 
ing  to  be  (lotted  with  sagar  plantations,  from  which  little  income 

yet,  Ix^n  derived.    At  the  present  tiioe  the  basiness  stands 
I  popular  appreciatio!). 

jouisiaita,  j>i-o«luction  Las.  been  ironderfnlly  stimulated  by  the 
noe  of  the  product.  The  severe  frost  on  the  29th  of  January 
'here  injured  the  rattoons  very  severely,  though  the  seed  eane 
4 ;  and  with  favorable  weather,  produeiug  an  extraordinary 
I,  a  large  crop  was  anticipated,  until  OctobCT  2,  vhen  the  caae 
rated  by  a  severe  etorm  of  wind ;  bad  weather  iuterrened, 
B  obtaining  fuel  occiurcd,  frosUi  injured  the  outlying  caDe,  elec- 
citements  interfered  with  labor,  a  series  of  unusual  mistbrtunes 
led  to  diminish  the  total  ]»rodnctiou  of  the  year ;  yet  an  aggregate 
SC  hogshejMls  was  rcache<t,  or  95,051,225  [wunda,  and  6,081,907 
I  of  molassf^'S,  against  'SI,Gi7  hogsheads  in  1867.  This  result  wa« 
4,  notwithstjindinf*  the  loss  of  8,000  acres  of  cane  totally  lost, 
cat  censn.^  of  this  important  crop,  made  by  Mr.  L.  Boochereaa, 
ts  of  whic}i  lie  Iiits  communicated  to  this  Departaieut,  affords 
lilt  evident*!  ol*e!»'rj>y  and  jjiogress  in  this  branch  of  agricultunil 
tion. 

acreage  in  ciinc  vnxa  about  63,199,  and  the  averngo  yield  1,504 
1  of  sugar  and  SO  gallons  of  raola.sscs.  A  larger  proportion  of  ino- 
tliau  usual  in  duo  to  the  iiyury  of  the  crop  by  the  weather,  which 
fd  it.s  u.'ie  for  t^ugar  impracticable.  The  total  number  of  sugar- 
's wa.s  717 ;  sugar-houses  in  oi>ei'ation,  673 ;  portable  mills,  8 ; 
Dower  sugar-houses,  540;  horse-power  sugar-houses,  133;  open 

567 ;  open  i>ans,  60 ;  vacuum  pans,  46 ;  board  and  slate  sugar- 
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Louses,  85 ;  board  and  shingle  sugar-houses,  231.  The  fbllowing  is  a 
revised  statement  of  production  since  1862  and  18C3,  of  which  years  no 
report  is  made,  showing  the  rate  of  recuperation  since  the  war: 

Hog^sheads. 

1864 6,668 

1865 16,500 

1866 41,000 

1867 37,647 

1868 84, 256 

THE  GliEAT  STOCK  MARKETS. 

RECEIPTS  OF  LIVE   STOCK  AT  NEW  YORK  IN   1868. 

The  following  table  exhibits  the  receipts  of  live  stock  at  New  York  in 
the  years  1866-'67-'6S. 


Year. 


Becvos. 


1866 
1867 
1868 


298,  P32 
293. 101 


Cowu. 


Calves. 


4,885  ' 
3,369 

5, 2m 


62.114 
69,941 
8*»,  935 


Shccp. 


1. 03(1, 621 
1,174,154 
1, 400, 623 


Swiuo. 


666,392 

1, 102, 643 

976,511 


llotaL 


2,758,55^ 


The  weekly  a\x*rage  of  1868  is  as  follows:  beeves,  5,637;  calves,  1,595  > 
sheep,  26,935 — an  increase  of  2,000  over  the  average  of  the  previot**^ 
year;  swine,  18,779.    The  ibllowing  are  the  average  prices  for  the  yea^] 
beef,  153  cents  per  pound ;  sheep  6  cents ;  hogs,  9|  cents.    In  beev^ 
an  average  advance  fs  shown  over  the  previous  year  of  one-fourth  toon-^ 
half  cent  per  pound.    In  sheep,  a  slight  diminution  of  price,  owing 
large  increase  in  supply.    There  was  a  considerable  decrease  in  the  su 
ply  of  hogs  which  ruled  two  to  three  cents  per  pound  higher  than 
1867,  the  advance  being  quite  three  cents  at  the  close  of  the  year.  Tk 
decrease  in  number  amounts  to  126,00.0  head  for  the  year.    The  folio     ; 
ing  is  an  exhibit  of  sources  of  supply  of  beef  cattle :  Illinois,  165,6<     - 
New  York,  28,757 ;  Ohio,  27,303 ;  Kentucky,  19,372 ;  Indiana,  14,Ga*:^ 
Texas,  11,300;  Missouri,  9,781;  Pennsylvania,  3,455;  Canada,  3,0      = 
Iowa,  2,950 ;  Connecticut,  2,705 ;  Michigan,  1,506 ;  West  Virginia,  1,< 
Kansas,  818 ;  Nebraska,  263 ;  Massachusetts,  249 ;  New  Jersey,  200. 

There  ha«  been  but  little  variation  in  the  average  price  of  beeves  f 
the  last  thr^e  years.    In  1868  they  brought  the  highest  price  in  Apr*"* 
running  up  to  an  average  of  eighteen  cents  in  the  early  part  of  t 
month,  and  were  at  their  lowest  in  October  and  November,  reaching 
average  of  thirteen  and  a  half  cents.    In  January,  the  prices  of  t 
different  qualities  ranged  from  eleven  to  twenty  cents ;  in  I)eceml>^ 
'from  eight  to  twenty  cents.    Sheep  brought  the  highest  prices  in  Apri 
at  an  average  ©f  eight  cents  for  the  month ;  and  the  lowest  price   i^ 
October,  when  the  receipts  averaged  nearly  45,000  head  per  week.    -A- 
the  last  of  the  month  prices  ranged  from  three  and  a  half  to  flv"^ 
cents. 


BOSTON  LIVE  STOCK  IVIAliKETS,  1868. 

The  numbers  of  live  stock  sold  in  the  Boston  markets  during  1868  ait? 
as  follows :  cattle,  110,010 ;  calves,  13,700 ;  sheep,  492,735 ;  hogs,  127,544  J 
pigs,  10,443.    The  sources  of  supply  of  cattle  are  as  follows :  Maine^ 
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10,574;  Now  Hampsliire,  7,209;  Vermont,  18,426;  Massachusetts,  2,780 ; 
}?ew  York,  4,327 ;  Western  States,  61,689 ;  Canada,  6,005,  Sources  of 
supply  of  sheep:  Maine,  9,174;  'New  Hampshire,  41,965;  Vennont, 
173,802 ;  Massachusetts,  18,300 ;  New  York,  S9,6S3 ;  Western  States, 
167,410;  Canada,  42,401. 

The  number  of  cattle  for  1868  was  somewhat  greater  than  that  of 
1867,  bnt  less  by  about  8,000  head  than  the  exhibits  of  1865  and  1866. 
Comparison  of  sales  of  sheep  during  the  six  years  from  1863  to  1868 
shows  a  greater  amount  for  the  last  named  than  for  any  of  the  five 
previous  years.    The  excess  of  1868  over  1867  was  70,795  head. 

The  best  beef  brought  thirteen  and  a  half  to  fourteen  and  a  half  cents 
during  Januarj'.  During  the  subsequent  months,  fifteen  to  sixteen  cents, 
^m  June,  prices  declined  till  the  first  of  September,  after  which  they 
ranged,  for  the  most  part,  from  twelve  and  a  half  to  thirteen  and  a  half 
cents.  The  lower  grades  varied  much  more  in  price.  During  the  fall, 
grass-fed  cattle  were  sold  at  seven  to  nine  cents  per  i)ound,  wlule  during 
^e  spring  and  eaily  summer  there  were  several  weeks  when  scarcely 
^y  animals  were  to  be  bought  short  of  twelve  to  thirteen  cents  per 
pound. 

KECEIPTS  OF  CATTLE  IN  CniCAGO,  18G7~'G8. 


Source  of  nupi*lj. 


S*****!*  Ccatml  Rnilroad 

j;«k  Uand  RaUroad 

J2^tJd|in  Central  Railroad 

^*«»biirg  and  Fort  Wayne  IlaHroad. 

^r^  EB«tcm  Railroad 

j^on  tad  St.  Loniii  Railroad 

^*ttiiDfton  and  Qaiocy  Railroad 

2?f^^eitern  Railroad 

g*^>>il«a  Sonthem  Ritilroad 

*'**"VeaIii 

Total 


18()8. 


1867. 


60,902 

35,616 

2,215 

444 

1.392 

64, 9*42 

108, 901 

46,758 

796 


58,682 

41,241 

1.466 

439 

1,347 

54,143 

119,9:>i 

50,189 

1,050 


2,548  ,      5,500 


324, 524     334, 188 


Of  the  receipts  of  18G8,  one-third,  or  108,901,  were  transported  by  the 
«iiriington  and  Quincy  road,  whicn  runs  through  a  line  cattle  region, 
2*^d  connects  with  the  railroads  of  Northern  Missouri.  The  Alton  and 
St.  Lonis,  p'lssiug  in  the  same  direction  through  the  State,  and  also 
*^ding  to  Missouri,  brought  the  next  largest  number,  64,952  5  the  Illinois 
^^entral  contributed  60,902;  the  Noithwesteru,  (through  Wisconsin,) 
^,758:  and  the  Rock  Island,  35,616. 

The  receipts  of  Texas  cattle  in  Chicago,  during  1807,  was  about  35,000 
^adj  during  1808,  about  55,000  head.  The  price  in  Ajigust  averaged 
^  72  per  100  pounds ;  in  September,  when  thev  were  sold  with  difficulty, 
g^erally  by  the  head,  at  824  to  $32  each;  in* November,  $3  93  per  100 
Ponnds."  At  the  same  time  Texas  cattle  wintered  at  the  north  realized 
W  25  to  86  50  per  100  pounds. 

-PHce*  of  beef  cattle  and  live  hogs. — The  prices  obtained  averaged  as 
follows:  Best  fat  shipping  cattle,  $7  26  to  $7  98  per  100  pounds; 
steers  in  good  fldsh,  weighing  1,150  to  1,250  pounds,  $6  14  to  $6  65; 
Jteers  weighing  850  to  950  pounds,  $4  48  to  $0  08 ;  stock  cattle,  $3  83  to 
W  32;  cows  and  heifers,  83  78  to  io  78. 

The  receipts  of  live  hogs  in  1868  were  1,705,433,  according  to  Mr. 
^Hfleth's  register,  and  the  shipments  1,020,329.    The  total  of  weekly 
Wes  was  1,786,675,  averaging  223  pounds. 
The  mean  annual  range  of  prices  of  beef  cattle  and  of  live  hogs,  as 
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iratbered  from  the  review  of  the  Chicago  stock  trade  in  the  live  St(>^3k 
lleporter,  for  the  past  six  years,  are  as  follows : 


Tear. 


1863 
18G4 

1866 


BEEF  CATTIJ:. 


In  cizrrexicy. 


$2  33  to  $4  80 

2  5C  to    7  52 

3  U4  to 
3  53  to 


1867 1    3  5.>  to 

ISflS 3  44  to 


8  46 

7  72 

8  02 
8  10 


la  gold. 


$ I  67  to  *3  29 
1  26  to  3  6\ 
iK)  to 
49  to 
55  to 
45  to 


1 
o 

2 

Q 


5  49 
5  46 
5  81 
5  79 


UVE  HOGS. 


In  coircncy. 


I 


IngoU 


$3  11  to  $5  00 
5  94  to    9  80  I 
8  81  to  11  — 
7  87  to 
4  76  to 


6  72  to 


55 
9  47 
7  01 
9  40 


13  16  to  |» 
2  87  to   ^ 

este 

58  to 


5 
5 


3  44  to 

4  8010 


4i 

•74 

7    49 
«   60 


PEICES  OF  BREADSTUFFS  xVT  NEW  YORK. 

The  following  averages  of  prices,  at  the  dates  named,  show  the  grca* 
decline  in  breadstuffs  during  the  year  18G8 : 


Flour— niporflne t per  bbl . . 

extra  Stato i do 

shipping,  Ohio do 

extra  weRtem,  common  to  good do.-.. 

double  extra  western  and  St.  Lonid do 

sonthem  superfines do. . . . 

Bonthom  extraand  family do 

California do 

"Rje  flour do 

Com  meal do 

Wkeat— spring por  bushel.. 

red  winter do 

amber  winter do 

white do.... 

Com— western  mixed do 

yellow do 

white do 

Rye do. . . . 

Oats — western do 


April  25^ 


$9  70 
10  60 
10  70 
10  3) 
13  88 
ID  78 
13  95 

no 

t» 

SOB 
5S 
SB 

805 

39B 
118 
123 
1  15 
31ft 


The  results  of  statistical  researches  upon  special  subjects,  are 
sented  in  other  i>age8  of  this  volume^  and  a  variety  of  imi)ortant  mt 
not  yet  sufficiently  full  or  complete,  iswithlield  for  use  in  future  pabU< 
tions. 

J.  B.  DOIXJIL 

Hon.  H.  O.VPBOW, 


REPORT  OF  THE  CHEMIST. 


Sir  :  In  making  a  report  of  the  work  done  in  the  laboratory  during 

t  year,  it  is  proper  to  mention  that  the  removal  of  the  depari- 

it  10  its  present  location  necessarily  led  to  the  suspension  of  chemi* 

work  for  two  months  as  regards  most  analyses,  and  for  a  much 

jer  period  on  dry  methods,  owing  to  delay  in  completing  the  arrange- 

Jt  of  the  furniture  of  the  laboratory  apartments.  The  necessary  prep- 

ations  for  removal  also  forbade  entering  on  any  extended  course  ot 

alyses ;  hence  the  laboratory  has  been  chiefly  occui)ied,  during  the 

ar,  with  the  performance  of  analyses  of  agricultural  substances  used 

manure,  ancl  in  satisfying  immediate  demands  for  information  made 

e     espondents.    The  total  analytical  work  in  the  laboratory  for  the 

braces  the  following  classes,  viz : 
u       iris,  including  varieties  both  recent  and  fossil. 
^  j&arths,  clays,  slates,  and  soils* 
L  Ores  of  gold,  silver,  iron,  man:ganese,  tin,  nickel,  &c. 

Wines  from  different  States. 
K  Mineral  waters. 
^.  Pharmaceutical  preparations. 

^   Cases  of  8u^)ected  criminal  poi  loning  requiring  analysis. 

Artificial  fertilizers. 

]    kuy  mineral  determinations. 

I      JtTvximate  analyses  of  plants  fcr  technical  puri)oses. 

i       work  has  been  confined  very  stdctly  to  supplying  the  demands 

practical  agriculture,  consisting  principally  of  analyses  of  marls, 

Lte,  and  vegetables ;  and  to  the  examination  of  deposits  newly  opened 

lieh  promise  to  be  sources  of  local  wealth.    In  carrying  out  the  latter, 

18  found  difficult  to  avoid  subservin^t  private  interest  while  seeking 

good.    The  opinion  being  some?rhat  prevalent  that  this  depsrt^ 

should  constitute  itself  the  official  examiner  of  all  manures  in  tlxe 

t,  both  natural  and  artificial,  samples  of  fertilizers  suspected  of 

:    tion,  obtained  from  merchants  and  traders,  have  been  forwarded 

a      nysis.    Such  correspondents  have  been  informed  that  the  labora- 

>i^v  of  this  department  is  devoted  to  the  analysis  of  soils,  waters,  and 

al  manures,  such  as  i>eat,  marls,  &c.^  and  other  matters  of  State  or 

interest.    It  does  not  make  analyses  of  commercial  manures,  as 

',  bones,  superphosphates,  &c.,  either  for  the  farmer  or  the  manu- 

=i«rer.    The  department  does  not  perforiii  any  work  which  has  for  its 

!Ct  the  establishment  of  works  or  manufactures  of  private  enter- 

• 

51.  chemical  laboratory  is  necessarily  incomi)lete,  for  the  purposes  of 

histrial  analysis  of  materials  useful  to  the  farm  or  to  commerce, 

thoat  a  museum  of  typical  si)ecimens  enxbraceil  within  the  scope  of 

•rt  of  this  di\ision,  and  it  is  deemed  deferable  that,  such  should  be 

d.    Already,  through  the  correspondents  of  the  departments,  valu- 

specimens  of  geological  strata,  building  materials,  limestones, 

>ther  illustrations  of  the  economic  weaWt  of  the  country,  have  been 

tiected,  and  more  might  readily  be  obtained  through  the  same  agen- 

These  specimens  will  form,  when  catalo?rued  and  displayed,  a  very 

>le  and  interesting  collection,  not  repraiented  in  other  museums, 

^»u  uaving  for  its  object  the  exposition  of  the  industrial  and  the  tecimo- 
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logical  value  of  tho  iiiiucral  wealtli  of  tbo  country  rather  than  pulely 
scientific  relations.  To  cany  out  this  plan  v.'ould  involve  some  expend- 
iture for  the  fitting  up  of  necessary  shelving,  &e.,  for  the  specimens.  ■ 

GEEENSA^'D  TIAJILS. 

• 

Of  the  mineral  analyses  performed  diuing  the  year  those  of  marls 
much  exceeded  all  others.  These  marls  were  not  those  of  the  alluvial, 
or,  as  it  is  sometimes  called,  quaternary  formation,  as  the  name  might 
imply;  but  were  derived  either  from  the  cretaceous  or  the  tertiary; 
and,  as  many  greensand  marls  fi*om  Maryland  and  Virginia  vrero  among 
the  number,  some  remarks  concerning  them,  as  regards  their  peculari- 
ties  and  contrast  Tvith  other  beds  of  same  age  further  north,  may  not  be 
out  of  place. 

THEIR  POSITION  AND   GEOLOGICAL  RELATION. 

« 

The  greensand  bc«ds  of  the  Atlantic  States  arc  a  very  important  geo- 
logical formation,  v/liether  we  consider  them  as  occupying  a  large  tract 
•of  country  or  as  aftbrding  a  valuabl3  amendment  to  the  soil  which  they 
underlie.    Extending  in  a  gentle  and  continuous  curve  along  the  sea- 
coast,  they  are  found  in  every  coast  State  from  the  Hudson  River  to  the 
Mississii)i)i.    The  beds  have  a  very  general  trend  north-northeast  and 
south-southwest,  and  a  similar  dip,  being  about  twenty  feet  to  a  mile  to 
New  Jersey,  and  almost  precisely  the  same  in  Mississippi ;  showing  a 
great  uniformity-  in  the  causes  wliich  led  to  their  deposition  and  eleva- 
tion, and  in  the  conditions  governing  them.    OcciuTing  at  the  close  oi 
the  cretaceous  period,  owing  to  the  absence  of  cementing  material  ong' 
inally  present,  or  subsequently  pi^^rcolating,  they  have  never  consohdp' 
ted,  and  are  still  beds  of  sand,  (cl  ayey  and  calcareous  sand,)  differing  "•-^ 
no  physical  respect  from  the  alluvial  and  later  beds,  which  cover  the^ 
to  the  depth  of  several  feet. 

Although  the  lithological  chariicter  of  tlie  ])eds  is  not  the  same  in  tt*! 
northern  and  the  southern  cxtr.^mity  of  the  de])o??its  exposed,  yet  th^^ 
identity  can  be  at  all  times  recognized  by  the  fossil  shells  most  abum^ 
antly  present,  and  which  are  by  far  the  most  uniform  in  occurrence* 
When  the  manner  of  deposition  of  this  sand  over  so  large  a  tract 
country  is  examined,  it  is  found  that  the  amount  of  material  varies  cor  _ 
siderably  in  tliickness,  generally  diminishing  the  further  south  it  is  e?^ 
amiued. 

In  New  Jersey  these  marl  beds  occupy  a  very  narrow  belt  of  lai^. 
from  four  to  sixteen  miles  wide,  from  the  ocean  shore  near  Sandy  Hoc?^ 
(New  York  13ay)  to  Salem,  on.  the  Delaware.  A  sandy  soil,  destitute  <> 
diluvium,  covers  the  region,  \fhich  has  a  strike  south  55°  west,  and  a  dij 
southeast  about  twenty  feet  per  mile.  This  formation  is  composed  o^ 
six  beds,  three  of  which  are  true  greensand  layers,  and  three  are  be< 
of  marine  sand  separating  the  others.  In  Maryland  and  Virginia  it 
probable  that  these  three  hods  or  their  equivalents  may  exist,  but  •they 
have  not  been  accurately  distinguished;  and  in  North  Carolina  but  two 
of  the  three  have  been  recc/j^nized,  the  lower  bed  bQing  formed  at  Black 
lv0ck,and  the  upi)er  bed  at  Tarborough,  on  Tar  Eiver,  at  Colonel  Clark's. 
In  the  latter  i)lace  the  shell  bed,  containing  pecten,  exogyra,  belemnites, 
lignite,  and  pyrites,  is  foun.d  immediately  over  the  stratum  of  greensand, 
which  is  confined  to  one  bed,  or  at  most  to  two.  In  Mississippi  but 
one  bed  is  found  as  the  representative  of  the  three  of  New  Jersey ;  nor 
does  this  single  bed  excecfcl  in  thicUness  a  single  bed  of  the  New  Jersey 
deposit. 
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So  macli  has  been  already  \vritteii  about  the  greensand  beds  of  Ne\9 
Jersey  that  but  little  is  needed  to  be  inserted  here.  Being  the  first 
deposits  of  this  character  used  as  a  fertilizer  for  the  SQil,  and  the  demand 
increasing  more  thau  the  yield,  it  has  for  some  years  back  been  an  arti- 
cle of  marketable  transport  on  railways,  and  is  acknowledged  to  be  sec- 
ond to  no  other  mineral  fertilizer  when  it  is  considered  how  long  a 
dressing  of  it  is  felt  upon  the  land.  In  that  SKite  the  greensand  is  in 
places,  as  in  Burlington  County,  mixed  with  a  dark  chocolate-colored 
clay,  in  Monmouth  County  generally  with  a  lighter  clay  and  some  shells, 
hi  beds  more  to  the  south  the  sand  increases  in  amount,  while  in  a  few 
beds  here  and  there  the  marl  appears  to  have  undergone  but  little  mix- 
ture with  clay  or  sand,  but  is  almost  wholly  composed  of  the  green 
linuns  which  have  given  the  name  of  greensand  to  the  whole  formation. 
tJntil  lately  the  great  value  of  this  fertilizer  was  attributed  to  its  con- 
stituent potash;  but  it  is  now  admitted  that  its  value  is  not  due  to  this 
source  alone,  and  that  it  must  be  shared  with  i)hosphoric  acid  and  other 
constituents.  As  the  pure  greensand  grains  (glauconite)  are  valuable 
portions  of  this  manure,  efforts  have  been  made,  both  in  this  laboratory 
and  elsewhere,  to  ascertain  their  exact  chemical  composition.  The  vari-> 
able  results  are  not  owing  to  any  intrinsic  difficulty  in  analysis,  but  to 
the  extreme  difficulty  of  procuring  samj^les  sufficiently  clean  and  free 
from  foreign  matters  for  operating  upon.  By  washing  and  sifting,  even 
though  performed  many  times,  it  is  almost  impossible  to  obtain  the 
green  grains  perfectly  free  from  admixture  with  sand  and  sulphate  and 
also  phosphate  of  lime.  This  difficulty  is  mentioned  in  the  final  report 
<rf  the  (Jeological  Survey  of  New  Jersey,  (1SG8,)  in  which  appear  several 
^amples  of  analysis  of  these  marls,  apparently  pcrformecl  with  care, 
hidustry,  and  chemical  skill.  On  page  281  of  that  report  the  following 
occurs  as  one  of  the  averages  of  the  comi>osition  of  glauconite : 

Slica , 50.923 

Peroxide  of  iron 19.353 

^uniina 7.503 

Pjotoxide  of  iron. 3.909 

Magnesia 1 2.918 

Potash 7.505 

Jater  lost  at  212^              >  ^  o^^ 

Water  lost  at  above  212©  j '•^•^ 


100.000 


The  potash  in  other  analyses  varied,  running  from  7.2G2  to  9.087  per 
^t.  The  analyses  excludes  all  the  lime,  salts,  and  the  silica  in  the  marl 
fr*^  the  constitution  of  the  glauconite,  the  chief  agricultural  value  of 
^hich  had  been  estimated  to  lie  in  its  potash  constituent.  The  iron 
exists  in  both  states  of  oxidation  as  protoxide  and  peroxide.  The 
^ount  of  greensand  grains  present  in  the  various  marls  of  New  Jersey 
'^Dged  from  16  per  cent,  to  90 — ^from  25  to  33  per  cent,  being  the  aver- 
se© of  many.  It  is  worthy  of  remark  how  small  an  amount  of  glau- 
^nite  gives  a  blue  tint  to  clay  or  sandy  clay — less  than  4:  per  cent,  giving 
^  ^eiy  decided  shade  of  blue.  • 

The  foregoing,  however,  does  not  represent  the  true  composition  or 
^he  actual  value  of  the  greensand  of  New  Jersey  as  it  is  used.  In  the 
^«nd  annual  report  of  the  Geological  Survey  of  that  State,  185(5,  pp. 
^pl,  several  analyses  of  the  greensand  marly  arc  given,  in  all  of 
^hich  two  ingredients,  additional  to  those  described  as  entering  into 
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glauconite,  arc  set  down — sulphuric  and  also  pliospliorib  acid— the  latter 
of  which  exists  in  notable  proportion. 

Squanknm  marl  vield«  of  phosi^horic  acid 4.54  per  cent 

Pembcrton,  (No.  1) 1.68  «  " 

Pembeitou,  (No.  2) 2.39  "  ** 

Clenienton 2.04  "  ** 

Freehold *. 1.03  "  « 

Few  Egypt 1.58  <*  *** 

Blackwoodtown 3.66  "  ** 

Woodstown 2.65  "      *' 

Marlborough 1.14  «      ** 

Shelltown 0.17  «      *' 

The  last  named  is  from  the  clay  which  underlies  the  marl,  and  whichi 
though  green  in  color,  contains  but  few  green  grains.    This  phosphoric 
acid  in  some  specimens  exists  as  i)hosphate  of  lime;  in  others,  as  phoft- 
phatc  of  iron.    The  latter  i)robal>ly  was  its  original  combination.    The 
presence  of  pyrites  and  vegetable  matter  results  in  the  formation  of  sul- 
^l^huric  acid,  which,  acting  in  the  iron  phosphate  and  on  the  lime  car- 
bonate of  the  shelly  |>ortiou,  liberat<'S  the  phosphoric  acid  of  the  first 
and  unites  with  the  lime  of  the  second ;  the  free  phosphoric  acid  thei* 
acts  on  some  lime  carbonate  to  form  phosphate  of  lime.    Thus  both  sol" 
phute  and  phosphate  of  lime  are  introduced  into  the  marl.    But  wheno^ 
is  the  origin  of  the  i)hosphate  of  iron  ?    The  glauconite  does  not  appeal 
to  furnish  sufficient  to  account  for  the  amount  given  above;  indeed, tfc^ 
usual  analyses  of  pure  glauconite  do  not  mention  phosphoric  acid  as  ^ 
constituent.    It  is  assumed  by  Professor  Cook  that  the  phosphate  (^^ 
lime  of  these  sands  is  a  foreign  ingredient,  and  no  necessary  part  (P*^ 
glauconite.    "  In  fact,''  he  states,  "  the  phosphate  of  lime  can  easilv  b 
distinguished  by  the  eye  fiom  the  greensand  gi*ains  with  which  it  ' 
mixed.    It  does  not  form  any  necessary  i)art  of  the  mineral,  and  may 
r^ected  from  the  analysis." 

The  faet  of  the  universal  presence  of  ]>hosphate  of  lime  in  the 
sand  is  certainly  no  proof  of  its  origin  in  the  glauconite;  but  that  th^ 
phoftphat<i  of  lime  may  be  dete(jted  by  the  eye  in  the  mass  of  the  mad 
as  distinct  from  the  green  sand  has  not  been  verified  in  the  examination 
of  marls  in  this  laboratory.    Ind(»ed,  the  reverse  has  generally  been 
demonstrated.     From  a  carefully  conducted  chemical  analysis,  made  in 
this  laboratory  by  the  assistant  chemist.  Dr.  Tilden,  upon  a  sample  of 
greensand  marl  from  Upper  Marlborough,  Maryland,  whicli  contained 
on  an  average  50  per  cent,  of  line  angular  quartz  sand  as  its  only  visible 
admixture,  there  w^ere  found  in  one  hundred  parts  1.53  part«  of  anhy- 
drous phosphoricj  acid,  equivalent  to  7.44  per  cent,  of  the  probable  feiv 
roso-ferric  phosphate.    The  phosphoric  acid  had  not  been  united  with 
lime  in  the  marl,  and  must  have  existed  as  a  phos])hate  of  iron ;  and,  if 
not  a  constituent  of  the  glauconite,  was  pi^sent  as  a  ])hosphatic  eaitii 
commonly  found  in  this  geological  formation,  and  is  the  parent  of  the 
vi\'ianite  occasicmally  found  in  the  stratum. 

In  the  State  of  Delaware  the  greensand  beds  are  found  crossing  its 
northern  boi-der  in  their  course  from  New  Jersey  into  Maryland.  liepe- 
titions  of  the  bedj^  oceur  in  the  ravines  of  St.  George's  Creek,  where  the 
chemical  composition  is  carbonate  of  lime,  gi^eensand,  and  white  silici- 
ous  sand.  Along  the  line  of  the  canal  west  of  St.  George's  the  bed  has 
yellow  clay  and  micaceous  clay  mixed  with  the  greensand,  giving  dif- 
ferent shades  of  color  to  the  bed.  The  southern  limit  is  near  GantweU's 
Bridge,  where  the  marl  is  found  to  bo  mixed  with  yellow  day,  and  is 
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ferruginous  than  elsewhere.    In  St.  George's  Hundred  dC  bed 
•een  sand  is  met  with,  which  is  described  by  Professor  Booth, 
ithcMrity  here  quoted,  as  being  nearly  pure  glauconite,  and 
an  analysis : 

55.77 

9.00 

nagnesia 2.30 

of  iron 21.70 

3.12 

8.50 


100.39 


«nce  of  the  lime  and  magnesia  shows  that  calcareous  detritus 
nto  this  specimen.  The  bright  green  sandy  marl  of  Draw- 
:  furnishes,  on  analysis,  a  nearer  approach  to  the  glauconite 
n: 

56.35 

8.418 

5f  iron 22.25 

6.00 

7.11 


100.128 


the  Delaware  greensand  in  two  deposits,  the  calcaj*eous  and 
aitic,  which  are  separated  by  a  bed  of  yellow  sand  or  sandy 
bund  that  these  beds  occasionally  merge  together  and  sepa- 
This  has  been  observed  in  sections  of  the  canal  in  Dela- 
3  same  occurrence  is  met  with  in  river  cuts  in  North  Carolina, 
cal  composition  of  the  beds  of  course  varies  in  proportiou  as 
calcareous  or  glauconitic  element  preponderates.  This  is  well 
\  analyses  of  the  upper  and  the  lower  greensand  deposit  of 
made  by  Professor  Booth,  in  which  the  lime  may  be  taken  as 
g  substance. 

Greensand  of  Delaware. — (Booth.) 


Upper  Beds. 

No.  1. 

No.  2. 

No.  3. 

No.  4. 

jB.. .....•••••-•-•••••••••■. .•••••-•••. .•..••••••••••-• 

18.6 
33.0 
35.0 
14.0 

24.7 

3.5.0 

31.0 

9.0 

20.13 
38.  CO 
32.00 
10.00 

58.60 

6.00 

35.40 

100.6 

99.0 

ioai3 

loaoo 

Lower  Beda. 

No.  5. 

No.  6.* 

No.  7. 

«iji  .,    - ....   

2.30 
21.70 

aoo 

55.77 
3.12 

8.50 

1          --...--•••.••..••••••.••••..•.......•••••••••••••..•••••...• 

22.21 
8.50 

56.70 
5.00 
9.30 

27.03 

5.37 

52.60 

7.70 

7.40 

.  •  •  • 

ioa39 

101.00 

]0a09 

*  Coctained  shark's  teeO). 
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The  average  thickness  in  Delaware  is  about  twenty-one  feet,  increas- 
ing in  the  south  to  twenty -five  feet.  The  highest  amount  of  carbonate 
of  lime  which  hjis  been  found  in  the  calcareous  greensand  of  this  State 
is  twenty-live  per  cent.  These  beds  enter  Maryland  from  Delaware  at 
the  head  of  Appoquinomink  Creek,  or  near  the  head  of  the  Sassafras  in 
Kent  County,  v/hence  it  crosses  the  Chesapeake  into  Anne  Arundel 
County  and  Prince  George's.  In  the  latter  it  approaches  the  Ime  of 
the  District  of  Cohunbia,  occurring  at  Marlborough  in  beds  ten  to  twelve 
feet  thick ;  thence  it  passes  south  through  Charles  County  below  Cluco- 
moxen  Creek,  and  enters  Virghiia  at  Aquia  Creek,  in  Stafford  Countj'. 
The  marls  in  Maryland  and  Virginia  may  properly  be  considered  in  this 
place,  as,  although  not  presenting  the  characters  of  the  true  greensand 
beds,  5'et  they  bear  a  close  relation  to  those  Ibund  in  Xew  Jersey  and  Dela- 
ware. From  the  samples  of  all  of  these  marls  forwarded  from  these  two 
States  to  the  department  for  examination,  it  would  appear  that,  excepting 
the  beds  near  upi)er  Marlborough,  the  strata  belong  to  the  lower  eocene, 
as  is  shown  by  the  fossils  occuiTiug  through  them.  They  resemble  the 
Delaware  marls  in  the  large  amount  of  carbonate  of  lime  which  they  con- 
tain, clearly  showing  their  geological  position  to  be  in  the  cretaceous  or 
chalk  formation.  This  carbonate  of  lime  it  not  always  evident  as  whole 
shells  or  fragmentary  portions;  but,  even  when  not  distinct  to  lie 
naked  eye,  constitutes  a  portion  of  the  mass  as  a  finely  coherent  pow- 
der, so  that  every  stratum  of  these  greensands  may  be  roughly  stated 
as  made  up  of — 

1.  Chalk  powder. 

2.  Greensand  grains,  or  gl.'uiconite. 

3.  Whitish  quartzose  saud. 

Of  these  the  latter  element  is  the  most  constant ;  for  though  it  maj 
be  found  that  the  bed  of  one  locality  differs  from  the  same  bed  in 
another  in  containing  less  glauconite,  yet  there  is  not  therefore  preseni 
more  chalk  or  carbonate  otlime.  It  is  then  usually  f<mnd  to  be  more 
sandy,  while  sometimes,  instead  of  the  whitish  ([uartz  grains  increasing.! 
greenish  or  bluish  micaceous  sand  takes  its  place.  The  amount  of  ilM 
glauconite  varies,  but  rarely  ever  approaches  one-third  of  the  whole 
Slore  frequently  it  is  less  than  ten  per  cent.,  and  in  most  of  those  ii 
Prince  George's  County  and  Charles's  it  seldom  exceeds  three  per  cent 
as  shown  by  elutriation.  When  this  mineral  is  in  so  smaJl  amount,  o 
course  the  marl  does  not  pay  for  its  distant  transportation;  but  it 
still  a  benefit  to  the  neighborhood,  and  it  is  to  be  regretted  that  tm 
State  of  Maryland  and  also  of  Virginia  do  not  awake  to  the  value  o 
these  som^ces  of  wealth,  thus  ])rofusely  scjittered  in  the  very  positic 
where  they  can  be  made  so  highly  beneficial.  In  the  localities  oftn 
miocene  and  the  upper  tertiary  beds,  and  the  strata  of  drift,  gravel 
and  sands,  and  the  quaternary  layers  which  skirt  the  borders  of  th 
ocean — the  banks  of  the  large  embouchures  or  bays,  as  the  Delawar 
and  the  Chesapeake,  the  Potomac  and  other  rivers,  where  a  sandy  cla, 
constitutes  the  chief  suiface  soil,  and  where  fertility  is  to  be  assure 
only  by  the  utmost  and  continued  efforts  of  labor  anil  by  manures,  th 
latter  being  often  unattainable  or  of  high  price — the  marls  describe 
Avould  prove  A^ery  valuable,  converting  sandy  and  i)ine  deserts  int 
regions  of  agricultural  wealth  rivaling  any  market  garden  on  allnvii 
clay.  Where  exposures  are  met  with,  the  beds  should  be  cleaned  on 
examined  by  some  competent  person,  and  the  Aalue  chemically  ascc 
tained.    Private  enterprise  will  never  take  the  initiative  in  this  pr« 
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An  exploration,  conducted  under  the  auspices  of  the  State 
its,  would  return  tenfold  the  amount  expended,  not  merely  in 
)f  the  marl  lands,  but  in  the  increased  productjions  of  the  land 
[>y  them,  in  the  altered  cultivation  which  must  necessarily 
1  in  bringing  the  shore  counties  of  Mainland  and  Virginia 
connection  with  the  food  markets  of  Baltimore,  Washington, 
lia,  and  New  York.  A  survey,  under  a  comi)etent  8ui)erin- 
id  staff  of  assistants,  could  accomplish  the  work  in  one  sea- 
cost  of  a  few  thousand  dollars — a  sum  almost  every  year 
d  in  useless  or  harmful  legislation. 

Is  of  Maryland  and  Virginia,  as  already  stated,  resemble 
'elaware;  and,  viewed  in  their  geological  relations,  are  superim- 
^e  sandy  marl  and  the  clayey  greensand  beds  of  New  Jersey, 
I  the  subdivisions  of  the  cretaceous  formation  in  that  State, 
divisions  of  the  tertiary  series  contain  the  shell  layers  of  cal- 
nd,  so  abundant  in  Stafford  County,  Virginia,  and  elsewhere. 
'  beds  of  the  cretaceous  series  of  New  Jersey  are  met  with  in 
ing  order,  as  given  in  the  late  survey  by  Professor  G.  U. 
J  earth ;  micaceous  clay;  marl  with  clay,  sand,  and  shells ; 
i  bed ;  sand  marl ;  laminated  sand.  Above  these  lie  the  beds 
nd  proper,  as  alluded  to,  and  above  these  again  are  the 
8  which,  except  that  of  Marlborough,  are  the  only  deposits 
I  Maryland  and  Virginia.  This  difference  of  geological  position 
elt  upon  here,  as  there  is  some  confusion  on  the  subject;  and 
ts  a  general  belief  that  the  Virginia  beds  are  of  the  true  cre- 
ies. 

is  occasionally  found  in  some  of  the  specimens  of  marl  for- 

re  shells  of  Fycnodonta  (vesicvlarisf  J  and  Terebratula  plicata^ 

i  perhaps  places  them  in  the  lower  group  of  beds.    No  tmces 

or  vivianite,  (phosphate  of  iron.)  which  have  been  met  with 

'  less  abundance  in  New  Jersey,  have  been  forwarded,  £done  or 

I,  to  this  department.    Many  of  the  marls  forwarded  from  North. 

&8  well  as  from  Virginia,  appear  to  belong  to  the  tertiary, 

lene  or  miocene  marls  in  position,  and  neither  pond  marls  nor 

formations;  the  basis  beiug  quartz  sand,  with  a  sprinkling 

Hi     .  clay.    The  black  clay  and  marls,  which  are  occasionally 

D  free  sulphuric  acid,  with  moderate  amounts  of  organic 

ish,  phosphate,  sulphate  of  lime,  and  carbonates  of  lime 

.    They  may  be  used  as  top  dressing  from  five  to  twenty 

*e,  either  composted  or  alone.    In  the  growth  of  potatoes 

are  of  much  value.    Hie  following  are  the  results  of  the 

lalysis  of  some  of  the  Potomac  marls: 

m  Prince  Qeorges  County^  Potomac  sJwrej  near  Oxen  Run, 

opposite  Alexandria, 
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No.  1.     No.  2. 

1 

1 

No.  3. 

3. 

n^^mt*  of  lima. , , 

10.50  1    23. 

H. 

19           ....T ....>•... T.......... 

32. 

57.50 

28. 
49. 

33. 

ncular  qaarti^    ^.. ....x.. ^        ».. 

5a 

loa 

loa 

]0§. 
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Marls  from  Prince  George's  County ^  Potomac  slwrc — Contiuaed. 


EXAMINED  DY  AKALTSIS. 


Moiiitare 

Silica  aud  inHoluble  billcute:).. 
A  lamina  and  pnroxido  of  irou 

Phosphate  of  iron 

CarbonHttf  of  linio 

Carbonate  of  mafnieHia 

Soluble  lialiae  matter 

Potanh 

Sulphuric  acid 


No.  1. 


9. 

70.fiS 

11.40 

.18 

P.  28 

traces. 

.64 

.18 


No.  a 


9, 

58.43 

ia48 

.15 

21.24 

tracct. 

.85 

.16 


lUO. 


loa 


lfe.X 


57.S 


1&« 


.31 

.06 

L30 


loa 


No.  1.  Liifht.grtrnihb  color,  and  ahonndmg  in  ght-lla. 

No.  2.  Light-(f^*cni^h  rolor  un>r»i  Hin.'lly.  and  contui'iing  fine  calcarrons  powdor. 

No.  3.  Bro%\ui«li  color  more  shelly,  and  contuiuing  calcurouun  po\%der. 

Oreensand  marl  from  Aquia  Crccl:^  Stafford  County^  Virginiay  one 
one-half  mile  above  the  landing— from  A.  T.  C.  Dodge's. 

Moisture 4 

Aluniiua  and  peroxide  of  iroi) R 

Carbouate  of  lime 42-w 

Carbonate  of  maf^esia 1 

Saline  matter  soluble  in  Avater,  containing  alkaline  sulphates 

and  clilorides ft 

Potash ftaw 

Silica  and  insoluble  silicates  of  lime  and  iron 4fii80 

lOtUlO 
This  marl  contained  three  to  foiu'  per  cent,  of  glauconitc. 

Marl  from  Prince  George's  County,  Maryland— from  L.  F.  Bingham, 

Dark  green  granules  and  fine  sand 4S.79 

Shell  marl,  (lime,  ferruginous  clay,  &c.) GA»21 

10 

The  shell  marl  contained — 

Carbonate  of  lime 45.0f 

Carbonate  of  magnesia 1,  U 

Oxide  of  iron  aud  alumina 2. 

Phosphoric  acid ; ^. .  t 

Organic  matters ^ 

Water  and  loss 1, 

Marl  from  St.  Marys  County,  Maryland^rom  Colonel  Wilson. 

Insoluble  silicates  aud  fine  sand 58.6 

Alumina  and  ])eroxide  or  iron 9. 

Carbonate  of  lime 17. 

Magnesia 0. 

Soluble  salts  containing  three-fourths  of  one  per  cent,  of  potash.  3. 

Moisture  and  loss 11. 


10.  C 
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larlfrom  Pyc's  Landing,  Charles  County,  Maryland. 

ilicates  and  Ado  sand 64. 60. 

id  i>eroxide  of  iron,  with  traces  of  pliosplioric  acid 2. 60 

of  lime 23.00 

f  lime 1. 41 

alino  salts 0. 56 

id  loss 7. 84 


100.00 


;oiug,  selected  out  of  many  analyses  made  in  this  laboratoiy, 
eneral  chemical  composition  of  these  marls  as  they  occur  m 
States.     Of  many  samples  forwarded  no  certain  informatioii 

their  relative  position  as  to  the  accompanying  beds  of  sand 
:)tained  ;  so  that,  from  an  account  of  their  stratification,  it  is 
e  to  state  to  which  bed  they  belong.  Indeed,  it  is  questiona- 
r  the  true  cretaceous  beds  liave  yet  been  anywhere  exposed  or 

Virginia.  In  making  the  analyses  alluded  to,  the  strictly 
txamination  was  not  always  adhered  to,  the  test  by  washing 
ced  to  give  the  inibnnaticm  needed.  In  the  case  of  marls, 
composed  of  mineral  ingredients  the  specific  gra\ity  of  which 

method  of  elutriation,  or  separation  by  water  into  layers, 

be  adopted,  by  which  a  tolerably  exact  appreciation  of  tiie 
proportions  may  be  obtained  ;  thus,  carbonate  of  lime,  quartz 
,  and  glaucouite  being  the  four  constituents,  by  iilacing  a  prQ- 

ople  of  marl  in  a  tall  cylindrical  glass  jar  graduated  to  a 
ale,  filling  the  vessel  up  with  water,  and  agitating  the  whole 

rotary  motion  until  thoroughly  mixed,  then  allowing  to  setUe, 
bund  that  these  four  constituents  separate  to  some  extent, 
posited  in  layers  at  the  bottom  of  the  jar,  in  accordance  with 
-ent  gravities.  The  glauconite,  being  the  heavier,  will  settle 
iom,  then  the  quartz,  above  that  the  clay,  and  at  the  top  the 
of  lime  in  shell  or  fine  powder.  By  a  little  care  and  prepara- 
)  hand  this  mode  of  examination  may  be  made  tolerably  ex- 
•  method  of  elutriation  consists  in  stirring  the  marl  in  water. 
Lne  muddy  water,  and  leaving  the  washed  grains  of  marl 
tnd  and  gravel.    The  clay  is  thus  separated,  and  may  be  ool- 

dried  after  it  has  settled.  The  washed  marl  may  be  then 
gravel  and  sand  picked  out,  and  each  dried  and  weighed, 
bas  been  used  in  the  geological  survey  of  New  Jersey.  Look- 
he  glaucouite  as  the  chief  source  both  of  the  potash  and  the 
5  acid,  whether  existing  as  i)hosphate  of  iron  in  the  more  glau- 
rls,  or  in  the  calcareous  and  the  pyritiferous  marls,  as  phos- 
ime,  the  determination  of  the  amount  of  glaucouite  by  some 
aasy  method  becomes  a  matter  of  practical  importance.  There 
for  this  object  which  can  be  more  readily  adopted  than  this 
riation.  In  the  dry  specimen  the  e^e  may  be  deceived  as  to 
t  of  green  giains ;  but  w hen  the  whole  has  been  made  to  de- 
y,  or  has  been  washed  off  by  moving  water,  the  separation  is 
perfect,  and  may  be  completed  by  picking  out  the  green  grains. 

airproximate  estimation  of  glauconite  a  calculation  of  both 
1  phosphoric  acid  may  be  made.  The  greensand  marls  of 
olina  have  the  characters  of  those  tertiary  beds  of  Maryland 
da,  already  described,  with  perhaps  larger  admixture  of  worth- 


68 


AGRICULTUEAL   REPORT, 


less  matters.  They  are  xery  sandy,  the  siliciona  element  of  fine  qi 
sand  constituting  sometimes  nine-tenths  of  the  whole ;  and  they  i 
tain  much  less  potash,  and  more  lime  carbonate,  than  those  of  1 
Jersey.  The  exposures  of  greensand  are  not  frequent,  although  tl 
beds  are  classed  as  true  cretaceous  beds  in  that.  State.  The  heavy  i 
ering  of  detritus  and  sand,  and  tlie  slight  elevation  of  the  secti 
country  underlaid  by  these  marls,  have  caused  little  denadati 
that  it  is  only  along  the  larger  rivers  that  exposures  occur,  as  u 
jftanced  at  the  Cape  Fear  Eivcr,  the  Neuse,  and  the  Tar.  The  beds,  a 
from  their  slight  elevation,  rarely  appear  above  the  river  bottoms, 
(!annot  be  followed  to  any  c^xtent  downward.  Professor  Emmons 
liis  report  of  the  geological  survey  of  this  State,  says  that  in  no  plao 
North  Carolina  has  he  CA'^er  found  the  potaeh  to  equal  what  exist 
New  Jersey.  A  few  analyses  of  the^North  Carolina  marls,  made  by  1 
f(?8Sor  Emmons,  are  hero  appended,  to  illustrate  their  chemicaJ  con 
ition. 


No.  1. 


Slk-z  find  Hand 

Pel  oxide  of  Iron  and  alamiaa. 

Carbonate   of  Uine 

PhoRpblne  of  peroxide  of  iron. 

Soluble  ttilica 

l^ugncnia 

Potaah 

Soda 

iSnlpbnric  acid 

Organic  matten 

Water 


37.00 
6.40 

33.40 
1.60 
1.40 

13.60 
1.40 
2.10 


1.60 
1.80 


iaa30 


No.  2. 


70.43 

9.00 

11.40 


f.20 

ass 
a42 


4.80 
3.80 


10a43 


No.  3. 


91.00 
4.70 
1.00 


aso 

0.70 

a93 
a26 


1.S0 


99. 99 


No.  4. 


913.0 
5.80 
0.19 


a  13 
a  15 

a  13 
aao 


1.90 


90.  so 


No.  1.  Lowest  stratum  at  Black  Rock,  on  Cape  Fear  River. 

No.  2.  Upp«r  bed  nt  Black  Rock,  on  Cape  Fear  River. 

No.  3.  From  Kingston,  on  the  Nense  River. 

No.  4.  From  Colonel  Clark'H,  Tarborough. 

No.  5.  From  Dankn  of  Tar  River,  three  miles  fh>m  Tarborough. 

With  the  exception  of  Nos.  1  and  2,  these  beds  are  almost  destii 
of  lime,  yet  they  contain  but  little  potash  or  soda.    They  jield  oi 
average  from  nine  to  seventeen  per  cent,  of  fertilizing  matters,  and 
no  doubt  valuable  applications  on  the  soils  contiguous  to  the  pits, 
dividual  owners  should  always  fertilize  their  lands  with  such 
When  silica  exists  to  the  amount  shown  in  Nos.  3, 4,  and  5,  named  i 
transportation  is  out  of  the  question.    When  silica  is  more  than  sen 
per  cent.,  unless  very  rich  in  potash  and  soda,  it  does  not  pay  to  t 
mai*l  beyond  a  few  miles.    The  shell  marls  of  the  eocene  formation,  wj 
contain  from  forty  to  soventy  i)er  cent,  of  lime  carbonate,  do  not 
for  transportation  more  than  two  to  four  miles,  according  to  Pn 
Emmons :  while  the  marl  of  Black  liock  (No.  1)  will  be  profltaui 
greater  distances.    The  amount  of  potash  in  this  marl  is  equal  to  thi 
one  and  a  half  pounds  per  ton.    The  professor  views  the  phosphal 
lime,  which  is  always  present  in  these  marls,  as  one  of  their  very  \ 
able  constituents.    Sulphunc  acid  is  always  present,  sometimes  in 
free  state,  but  frequently  as  sulphate  of  lime,  (gypsum,)  which  is 
origin  of  the  fre«  acid;  and  thus   the  gyi)sum  in  every  marl  is 
ably  to  be  traced  to  the  pyrites  which,  by  oxidation  of  its  sol 
fbrms  sulphuric  acid.    The  cretaceous  beds  occupy  about  one-teiii 
the  State  of  Mis8i8Ai])pi,  situated  in  its  northeastern  portion.    Of 
region  the  equivalents  of  the  greensand  beds  are  found  only  in 
eastern  parts  of  Tippah  County,  Pontotoc,  and  part  of  CM 
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dng  a  belt  not  more  than  ten  miles  wide.  The  glauconitic  layer 
d  mixed  with  disintegrated  shell,  highly  sandy,  and  a  poor  repre- 
ve  of  the  northern  series  as  it  appears  in  Monmonth  Coanty,  New 
;  there  being  but  one  bed  from  one  foot  to  three  feet  thick,  and 
sraging  more  than  five  to  seven  parts  of  ])Otash  in  every  thousand 
L  Tke  chemical  constiKition  of  this  series  in  Mississippi  is  shown 
lowing  analysis  from  the  State  Geological  Eeport,  made  b> 
r  E.  W.  Hilgard,  State  geologist. 


1 

Ko.  1. 

No.  2. 

lAA  snd  cI«T - 

73.410 
a702 

62.441 

0.730 

0.S72 

6.315 
a886 
0.050 
7.P55 
5.888 
0.046 
5.640 

7.95^ 

L500 

dff  iDfu>gan9t« . T--..TT. ,.--T 

a  160 

f  iron..  ...........•' 

11.849 

5.885 

J  aeld 

ad66 

i*M   ^TiLiAV.  and  lOHf 

9.905 

99.99-2 

101.000 

Wnuta'f  nmri,  Tippah  County. 


Ko.  3.  Marl  from  O.  Davli'i  well,  Ripley  Goonty. 


Elanconite  in  these  marls  does  not  exceed  one  to  two  per  cent.. 

ly  and  poor  as  tliey  are,  they  yet  have  been  nsed  with  good 
t  of  Ripley  Connty  has  been  laid  on  clay  lands  at  the  rate  of 
inured  to  six  hundred  bushels  to  an  acre.  It  is  remarkable  tiiat 
1  marls  of  the  rotten  limestone  group  of  this  State,  which  lies 
mtely  below  the  glauconitic  layers,  contain  fully  as  much  potash, 
[larts  in  a  thousand,  which  perhaps  is  to  l>e  accounted  for  by  the 
1  origin  of  the  sand,  it  being  derived  from  the  debri«  of  a  mica- 
rock.    Almost  all  the  marls  of  Alississippi  contain  phosphoric 

I  average  amount  of  which  varies  from  two  to  three  parts  per 

1.    This  accounts,  in  a  measure,  for  the  value  of  even  the  sandy 

the  State. 


ACTION  AND  VALUE  OF  GREENBAND  MASLS. 

i    ion  of  these  marls  depends  on  the  influence  of  the  predominate 

its,  which  are  lime  carbonate,  potash,  oxide  of  iron,  and  phos- 

I    d.    The  action  of  carbonate  of  lime  in  a  marl  is  too  well  known 

elucidation  in  a  report  like  this.  Valuable  as  this  form  of  lime 
yd  of  plants,  and  a  necessary  constituent  supplying  lime  to  their 

H  its  importauce  as  an  amendment  of  soil  in  a  marl  or  manure 
ui  condary.  Those  substances  which  are  constantly  undergoing 
t  oi  condition  by  oxidation  are  those  which  are  the  essentisd 
aents  of  a  manure ;  under  this  head  the  oxides  of  iron,  and  the 

iron  reducible  to  oxides,  must  occupy  the  first  position.  We 
greatly  err  by  estimating  very  highly  the  action  of  the  protoxide 
*  peroxide  of  iron.  This  metal  holds  its  oxygen  with  but  a  medium 
yielding  it  up  to  other  bodies  which  have  stronger  affinities  for  it, 
turn  taking  oxygen  from  substances  which  hold  it  but  loosely, 
Bsing  from  the  condition  of  protoxide  to  that  of  peroxide.  Iron 
ecomes  a  storehouse  of  oxygen  for  the  soil  and  for  the  use  of 
R  plants;  and  it  is  this  moving  oxygen  which  is  continually 
into  compounds  and  leaving  them"  which  contributes  to  build 

tissues  and  the  juices  of  growing  vegetation.    Although  not 
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entering  to  any  notable  extent  into  the  actual  composition  of  plants, 
yet  iron  is  one  of  tli«  most  important  elements  of  soils  in  aiding  plants 
to  grow.  It  shares  this  fnnction  with  organic  matter.  They  are  both 
stimulants,  increasing  the  nutrition  by  the  supply  of  oxygen  which  they 
yield  to  other  proximate  prin<'.ii>lea  of  vegetation.  The  iron  of  a  soil  is 
generally  reported  in  an  analysis  as  existing  in  the  state  of  ]>crozi(te; 
but,  strictly  speaking,  no  soil  contains  iron  in  state  of  i>eroxide  alone. 
Some  of  it  is  in  the  form  of  protoxide,  brought  to  this  conditiOD  by 
organic  matter,  \>hich  has  robbed  the  ])eroxide  of  some  of  its  oxygen. 
In  this  double  state  it  exists  in  greeusand.  The  organic  matter  of  a 
soil,  by  contact  with  oxide  of  iron  becoming  oxi<lizcd,  is  changed  into 
vegetable  acids  which  an^.  soluble,  and  unite  with  the  lime  and  magnesia 
to  tbrm  soluble  salts  of  those  earths,  which  then  enter  the  rootlets  of  the 
plant  and  aid  in  forming  tissue  in  the  sap.  Perhaps  the  fertility  of 
basaltic  soils  is  as  much  due  to  their  oxides  of  iron  as  to  the  lime  whidi 
they  COD  tain. 

This  reaction  of  iron  oxides  and  organic  matter  u])on  each  other 
occurs  only  in  the  presence  of  moisture  and  sunlight,  (heat;)  and  moistr 
ure  itself,  with  heat,  is  at  times  a  i'ertiU^  cause  of  oxidation,  and  of  the 
nutrition  of  plants.  Away  from  the  inlluence  of  these  forces  of  nature 
the  action  of  protoxide  oi'  iron  is  only  injurious  to  vegetation.  Under 
solar  intluence  and  contact  of  ])r()toxide  of  iron,  water  itself  is  decom- 
posed, its  oxygen  ai)i)ro])riated  by  the  iron  to  ]>eroxidizc  it,  and  the  by- 
drogen  libenited.  The  latter,  coming  into  contact  with  the  nitrogen  of 
the  air,  forms  ammonia^  which  is  seized  by  carbonic  and  other  orgaiiic 
acids,  rendered  soluble  in  water,  and  fit  to  enter  the  plant.  Thus,  iron 
is  the  medium  between  the  water,  the  organic  matter,  and  the  atmoi- 
phere. 

These  remarks  are  made  to  illustrate  the  action  of  greensand  maris 
npon  vegetation  as  far  as  their  iron  element  is  concerned.  In  these 
marls  it  exists  chielly  in  the  state  of  peroxide,  which,  upon  mixture  with 
vegetable  matters,  is  reduced  to  x)rotoxide  by  c(mtact  with  the  moist 
humus;  then,  being  restored  to  the  condition  of  peroxide  by  contact 
with  moisture,  the  consequent  liberation  of  hydrogen  forms  ammonia 
secondarily.  Iron  thus  aids  in  forming  soluble  organic  matter,  as  or- 
ganic acids,  and  also  ammonia,  two  important  principles  of  fertility.  We 
should,  therefore,  err  if  we  estimated  the  value  of  a  greeusiiud  by  taking 
into  account  only  its  lime,  its  potash,  or  its  phosphoric  acid.  We  should 
consider  the  oxide  of  iron  as  a  valuable  constituent  in  promoting  fertility. 

The  presence  of  potash  in  these  marls  gives  them  their  distinctive 
character  as  fertilizers,  juid  adds  one  of  the  most  important  elements 
necessary  for  ])lauts.  The  large  amount  of  potash  found  in  glancon- 
ite  renders  it  at  once  the  cheapest  source  for  agricultural  use  from  which 
this  mineral  element  can  be  su])plied.  The  action  of  potash  is  twofold: 
first,  upon  the  insoluble  organic?  matter  of  a  soil,  bringing  it  into  a  sol 
uble  form ;  and,  secondly,  sup])lying  to  certain  food  plants  the  8]>ecial 
alkaline  food  which  they  require.  By  the  constant  action  of  alkalies, 
(and  of  this  class  potash  is  the  most  eth(nent,)  the  insoluble  organic 
matter,  humus  is  converted  into  humic  acid,  and  carbonic  acid  is  also 
produced.  Both  of  these  acids  ultimately  unite  ^^^th  the  x)ota8h  and 
form  carbonates  of  that  base,  which  salts,  when  forme<l,  enter  the 
rootlets  of  the  plants  in  a  limited  (legr(»e,  remain  for  a  short  period 
in  the  vegetable  organization,  and  are  then  ejected — ^perhaps  not 
wholly.  Under  this  intluence  llu*  woody  tissues  of  plants  are  formed 
In  the  develoi)nu»nt  of  leaf  and  tuber  in^tash  secMus  essential.  It  in 
chiefly  aggregated  in  the  leaves  of  most  plants,  as  it  is  in  the  muscolai 
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?e8  of  animals,  forming  Tiot  lo«s  than  twenty  and  sometimes  more 
uan  tifty  iH»r  cent,  of  the  leaf  vreip^ht — the  latter  amount  Imng  found  in 
he  roots  and  tubers.  The  straw  and  chaif  of  cereals  also  contain  it 
II  variable  proiK)rtiou.  Perhaps  nowhere  is  the  selecting  l)Ower  of 
»biiit«  for  special  mineral  salts  bettPi  shown  than  in  the  distiibutiou  of 
Kitassa.  Dr.  Anderson  illustrates  this  by  the  case  of  the  i)op])y,  which 
xmtains  only  twelve  per  cent,  of  this  alkali  in  its  seed,  while  the  leaves 
rield  upward  of  thirty-seven  |>er  cent. 

Sailicient  has  already  been  written  concemingthevalue  of  phosphoric 
leid  and  phosphate  of  lime  to  render  any  statement  unnecessary  here, 
yi  cretaceous  marls  contain  phos]>horic  acid,  whether  combined  with 
ion  or  liiue;  and  phosphate  of  lime  is,  ])erhaps,  more  valuable  than  lime 
18  a  fertilizing  agent.  The  form  in  which  potasssi  exists  in  these  marls 
B  as  a  silicate,  and  it  is  slowly  de(*omposod  under  mere  atmos])heric 
^xxwsure.  On  soils  which  contain  lime  or  much  humus,  the  decomposi- 
jou  proceeds  at  a  more  rapid  rate,  owing  to  the  evolution  of  carbouie 
icid;  and  in  this  way  this  alkali  is  slowly  evolved  for  the  benefit  of  veg- 

tiou.  The  long-continued  l^enelicial  action  of  greensand  on  grounds 
nay  in  part  be  exi)lained  by  the  giadual  nature  of  this  decomfmsition. 

In  New  Jersey,  ahmg  the  line  of  the  Itaritan  and  Delaware  I3ay  rail- 
?i  U  where  it  is  sold  at  eight  cents  a  bushel,  it  is  applied  at  the  rate  of 
:  hundred  bushels  per  acre;  and  on  these  light  soils  produces  a  better 
t  than  the  usual  dressing  with  stable  manure,  especially  for  small 
anus  and  market-ganlen  vegetables.  In  Delaware,  from  three  hundred 
to  live  hundred  bushels  have  been  applied  per  acre  for  wheat,  oats,  and 
sther  cereals,  with  sometimes  a  foui  fold  return.    A  decided  benefit,  but 

t  to  the  same  extent,  is  experienced  on  grass.  Generally,  it  may  be 
1  that  land  has  increased  by  its  use  from  fifty  to  one  hundred  per 
scut,  in  value.  The  value  of  marling  south  of  ]S\^w  Jersey  is  the  com- 
bined value  of  the  carbonate  and  the  phos])hate  of  lime,  and  of  the  |)o- 
tassa.  When  the  marls  are  more  calcareous,  they  become  amendments 
bo  the  soil  rather  than  fertilizers  to  the  (,'rops,  and  much  larger  dress- 
ings are  therefore  necessary ;  while,  at  the  same  time,  more  discrimi- 
nation is  required  as  to  the  land  which  will  be  mainly  benefited  by 
Lbe  application.  The  lime  being  in  predomiiumt  quantity  in  the  green- 
sand  marls  south  of  Delaware,  the  action  is  chietly  ujmn  the  organic 
matter  of  the  soil,  combining  with  it  and  rendering  it  more  soluble. 
Bence,  to  i)Oor  and  light  soils  it  would  be  unnecessary  to  ai)ply  heavy 
Ireasings;  for  these,  fifty  to  eighty  l)ushels  per  acre  might  be  suificieut. 
Ju.  stifl",  clayey  soils,  the  textuie  of  which  may  be  lightened  advanta- 
fpeonsly,  from  one  hundred  to  three  hundred  bushels  per  acre  may  be 
ipplied.  In  these  clay  soils  thrre  is  generally  more  insolubU*  organic 
matter  to  be  acted  upon,  and  in  such  cases  so  large  a  quantity  as  five 
liandred  bushels  per  acre  acts  beneficially.  In  general  tt  inis,  then,  it 
nav  be  stated  that  the  calcareous  greensand  marls  act  more  <^fi'ectivelv 
n  pro[K)rtion  as  there  is  organic  matter  present,  and  in  proportion  as 
Jie  clay  is  a  hea\'>'  one. 

It  is  not  easy  to  determine  exactly  the  value  of  a  compound  manure 
ike  thi.s.  The  question  is  a  coiflmercial  one,  and  would  not  ju'operly  be 
liseussed  here  were  not  the  value  in  a  great  degree  de]>endent  ujion  the 
chemical  analysis.  Were  the  fertilizer  composed  of  but  one  ingredient, 
t  would  Ik?  easy  to  determine  its  value  by  ascertaining  the  market  price 
)f  the  pure  and  commercial  article,  and  then  deterniining  how  much  of 
sDch  ingredient  existed  in  the  manure.  Thus,  if  i>hosphoric  acid  in  a 
ioluble  state  is  worth  commercially  fifteen  cents  per  x)ound,  and  the 
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fertilizer  contains  one  bnndre<l  pounds  in  a  ton^  it  is  o\'idexitly  wortb 
fifteen  dollars  i)er  ton  when  delivere<l. 

When  a  manure  has  a  complex  constitution,  the  real  value  beoomefi  a 
difficult  problem  to  state  exactly,  for  the  agricultural  and  the  commer- 
cial value  do  not  always  agree.  The  former  is  fixed  and  invariaUe, 
dependent  on  the  necessities  of  the  plant  and  the  soil ;  the  latter  is  liable 
to  fluctuation  from  the  unsteadiness  of  the  supply  and  demand.  The 
following  estimate  is  approximately  correct.  The  value  of  phosphoric 
acid  in  the  soluble  form  may  l>e  set  down  at  fifteen  or  sixteen  cents  per 
pound :  ])hosphoric  acid  in  insoluble  form,  six  cents  per  i>ound:  potash  in 
the  soluble  form,  seven  cents  i>er  pound;  potash  in  the  insolnble  form, 
two  cents  per  iK)und;  sulphuric  acid,  one  cent  per  pound;  carbonate  of 
lime,  half  a  cent  per  i)ound.  If  we  calculate  the  va.lue  of  one  of  the 
inferior  greensand  marls  of  Mar^^land,  as  No.  3,  fin)m  Prince  Gteorge^s 
County,  we  obtain : 

320  i>ounds  carbonate  of  lime,  at  J  cent |1  W 

6  pounds  soda  salts,  at  1  cent 06 

2  pounds  phosphoric  acid,  insoluble,  at  C  cents 12 

lA  l>oiinds  potash,  soluble,  at  7  cents 11 

20  i)ounds  suli)huric  add,  at  1  cent 26 

215 

This  estimate  is  somewhat  below  the  real  value  of  the  compound|  BUioe 
it  estimates  eaeh  article  singly,  and  takes  no  account  of  the  effect  of  the 
different  ingredients  of  the  mass  upon  one  another  in  rendering  them 
more  readily  soluble,  more  stimulating  to  and  more  fit  for  appropria- 
tion by  the  plant.  The  general  method  of  calculating  values,  however, 
may  be  of  interest  to  many  who  desire  to  know  how  estimates  should  he 
made. 

What  we  have  jnst  state-d — that  the  v«alue  of  a  compound  manure  is 
greater  than  the  sum  of  the  values  of  its  separate  constituents — ^needs 
some  remark;  otherwise,  and  with  justice,  the  farmer  might  say:  "Why 
should  I  dig  and  haul  so  bulky  a  material  as  this  marl,  containing  as  it 
does  not  more  than  five  positively  useful  ingredients,  amounting  to  ten 
per  cent,  of  the  whole  weight,  when  I  can  buy  these  several  salts  ftom 
the  wholesale  dniggist,  and  then  dilute  them  afterward  on  the  ground  t 
Would  it  not  bo  actually  cheaper  to  buy  the  chemicals  and  make  my 
own  compost,  rather  than  to  take  the  bulky  form  in  which  nature  sup- 
plies them?"  The  answer  to  these  questions  lies  in  the  following  con- 
siderations: Admitting  that  both  the  artificial  salts  and  the  natural 
marl  have  an  e«|aal  mamirial  value  and  action,  still  the  farmer  should 
reuieu)ber  that  he  is  often  richer  in  cattle  and  human  labor  than  in  ready 
money;  that  in  idle  seasons  he  cau  haul  and  si)read  his  native  marl,  (if 
it  is  a  month  or  two  sooner  than  it  is  actually  needed,  it  suffers  but  little 
from  exposure,)  while,  as  regards  the  purchased  salts,  they  must  be 
bought  only  when  required,  as  they  waslo  and  lose  by  ex]>osure  to  the 
air  and  moisture.  They  can  be  applied  only  at  a  certain  period  for  the 
benefit  of  the  growing  crop,  because  they  readily  dissolve  in  water. 
They  act  readily  on  the  cro]),  and  are  effective  during  the  particular 
season  in  which  they  are  applied ;  but  their  action,  while  immediate,  is 
also  transitory.  It  is  felt  less  the  next  year,  very  much  less  the  follow- 
ing year,  and" subsequently  cannot  be  recognized  except,  i)erhap8,  by  a 
diminished  prod  net  i\eness  of  soil.  On  the  other  hand,  in  the  case  of 
imtural  marls,  the  elements  are  but  sparingly  soluble,  and  consequently 


EEPORT   OP   THE   CHEMIST.  73 

ren  out  only  by  little  at  a  time,  as  the  plant  needs  and  bas  abUity  to 

ipropriate.     Hence  their  action,  while  slow,  is  of  a  permanent  charac- 

r,  aud  caa  be  ascertained  after  many  years.    In  New  Jersey  one  of 

1  iinit  applications  of  greensand,  over  sixty  years  ago,  so  enriched 

field  that  it  was  recognizable  as  improved  thirty  years  alter  the 
iplication ;  and  in  North  Carolina  the  allu\ial  lands  which  have  been 

lured  with  these  marls  have  retained  their  8ui>eriority  over  unmarled 
ids  for  over  fifty  years  without  a  second  dressing.  When  this  increased 
ad  purmaneut  feitility  has  been  experienced,  it  is  not  wonderful  that 
lie  natural  should  be  preferred  to  the  artificial  compounds,  or  that  over 
ne  million  bushels  of  greonsand  marl  should  have  been  dug  aud  sold 
ti  Sew  Jersey  in  1808. 

NATIVE  PHOSPIIATIC  ^jLAJTCTEES. 

Daring  the  year,  samples  of  mineral  from  the  newly  discovered  phos- 
!)liatic  beds  of  Charleston,  South  Carolina,  were  forwarded  for  analysis. 
rhene  beds  have  received  great  attention  lately,  owing  to  their  contain- 
ing a  large  amount  of  phosphate  of  lime ;  and  much  has  been  communi- 
sated  to  the  public  concerning  them,  by  Drs.  Pratt  and  Holmes,  and 
Professor  C.  U?  Shepard,  jr.,  M.  D.,  of  Charleston.  Their  geological 
position  as  strata  had  long  been  known  and  describe<l,  but  it  has  been 
only  within  the  past  few  years  that  their  extreme  richness  in  phosphate 
of  lime  at  once  classed  them  as  one  of  the  most  valuable  mineral  beds 
of  Booth  Carolina^ 

The  strata  containing  phosphate  of  lime  range  in  i)osition,  in  South 
Carolina,  from  the  early  miocene  to  the  middle  bed  of  the  post  pliocene 
tar  bion.  It  was  during  the  early  tertiary  period  that  the  greater  |K)r- 
tii  of  the  shore  land  of  the  Carolinas,  and  south  by  Mobile  Uiver  to  the 
n  em  limits  of  Louisiana,  was  formed  by  deposition  and  subsequent 
ex  isive,  slow,  and  uniform  elevation.  The  Ciailiome  marls  and  shell 
IS  of  Alabama  are  the  lowest  bods  of  this  series,  with  the  more  solid 
oaor-stone  and  the  white  limestone  marls  of  the  Santee  Kiver.  Above 
these,  in  the  same  group,  oocur  the  gray  marls  of  the  Ashley  and  the 
Uooper  Bivers,  abounding  in  rhizopods.  These  ai-e  miocene  beds,  and 
aix)n  them  lie,  unconformably,  the  post  pUocene  sands  and  marls,  one 
of  which  embraces  the  material  now  so  much  sought  after  for  its  agri- 
cultural value. 

All  of  these  strata  contain  phosphate  of  lime  in  marked  quantity. 
The  marl  beds  of  Charleston  are  of  wide  extent,  embracing,  according 
to  Dr.  Tuomey,  an  area  of  seventy-five  miles  by  sixty,  from  the  Santee 
River  on  the  ea^'t  to  the  Ashepoo  on  the  west,  and  l.\ing  between  the 
Atlantic  Ocean  on  the  south  aud  east  and  the  buhr-stone  formation  of 
the  eocene  bods  on  the  north.  They  are  beds  of  white  limestone  marl 
and  greensand,  dipping  gently  to  the  south,  and  underlying  the  newer 
beds  of  marl  of  the  Ashley  aud  Cooper  liivers,  the  former  of  which 
constitutes  the  uppermost  stratum  of  the  eocene.  The  thickness  of  the 
Santee  beds  is  between  six  hundred  and  seven  hundred  feet,  and  has 
been  recognized  as  underlying  the  whole  neighborhood  of  Charleston. 
Dr.  Smith  and  Professor  She |.ard  found  what  was  deemed  an  unusual 
amount  of  ])hosphate  of  lime^  ranging  from  two  to  nine  i)er  cent,  of  that 
mineral.  This  amount,  while  constituting  a  rich  soil,  did  not  justity  its 
use  or  transportation  as  a  marl,  the  value  of  which  is  to  be  estimated  by 
the  amount  of  lime  phosphate  it  contains.  The  quantity  of  carbonate 
of  lime  is  very  great,  varying  from  fifty  to  eighty  per  cent.,  and  the  value 
had  hitherto  been  estimated  according  to  the  amount  of  this  ingredient. 
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The  fish-beds  of  tlie  Ashley  lliver  yielded  to  Professor  Shepard  the  fd 
lowing  constituents : 


SiUoft 

Corboiirito  of  lime  and  mngneNia 

PhoNphatc  of  lime  and  o^dite  of  iron 

Aluoiiu:i   

Water 


No.  1. 


No.  2. 


28.00 
58.00 

8.80 
.80 

4.00 


fil).  &J 


29.08 
53.  V8 

7.00 
.90 

4.00 


No.  a 


No.  4. 


10.20 

08.60 

8.60 

1.00 

4.10 


94.88 


92.40 


l&OO 

S.80 
LOO 

too 


lOLfl) 


No.  1,  from  Mr.  J.  V.  Clenifnts,  wei^t  of  Af«hUy  Uivi^r;  No.  2,  from  Rev.  Dr.  HaDkcls,  bank  of  Adilej 
River;  No.  3,  from  Druytou  Hall,  bauk  of  Ashley  River;  No.  4,  from  Wilmiagtou,  Nort>i  Carolina. 

The  first  three  analyses  give  the  average  composition  of  this  stratum 
about  ('hark^ston.  No.  4  gives  the  constitution  further  north,  showing 
that  it  becomes  more  purely  (calcareous  as  it  passes  northward,  until  it 
finally  thins  out  and  disappears  before  it  reaches  New  Jersey. 

Above  this  bed  of  calcareous  marl  is  a  layer  of  blue  sand,  in  which 
are  found  hard  masses  of  grayish  or  bluisii-wliite  rock,  which  break 
readily  into  fnigments,  and  have  been  called  nodules.  These  constitute 
the  material  now  so  much  sought  after,  and  are  describeS  by  Dr.  Tuomey) 
in  his  survey  of  South  Carolina,  as  scattered  over  the  surface,  so  as,  in 
some  places,  to  offer  obstniction  to  the  cultivation  of  the  hind,  and  there- 
fore have  been  gathered  in  heaps  from  the  land  of  the  plantations  near 
the  Ashley  Kiver,  in  order  to  render  cultivation  ])ossible. 

Professor  Shei)ard,  jr.,  in  an  article  in  the  Massachusetts  Plough- 
man on  these  phosphatic  beds,  describes  their  appearances  as  follows: 
"The  chief  beds  were  discovered  on  the  Ashley  liiver,  extending  from 
about  seven  miles  above  Charleston  up  the  river  for  ten  to  fifteen  miles. 
The  land  is  not  level  but  rolls  in  low  bluffs,  generally  twenty  to  forty 
feet  high,  at  right  angles  to  the  course  of  the  river.    Between  these 
bluffs  there  are  swam])  lands,  most  of  which  have  canals  through  them, 
and  were  once  thoroughly  drained  for  the  culture  of  cotton.    In  these 
low  lands  the  rich  top  soil  is  about  four  to  six  inches  in  depth;  there  fol- 
lows a  light  sandy  stratum  sometimes  eighteen  inches  thick,  generally 
less;  and,  underneath,  the  stratum  of  nodular  j)hos])hates,  packefl  close 
together  with  hardly  any  soil  between  them."    l^rofessor  Eolmes  had,  OS 
far  back  as  184-1,  described  the  occurrence  of  a  conglomerate  layer,  con- 
sisting of  nodules  imbedded  in  a  blue  sandy  clay,  about  twelve  inches 
thick,  overlyuig  the  marl  beds  the  com])osition  of  which  has  just  been 
given.    They  require  the  use  of  the  pick  to  remove  them,  and  are  locally 
called  marl-stones.    The  remains  of  niaiine  and  of  teirestrial  animals  are 
found  in  this  bed,  and  casts  of  fossils  ccmimon  to  the  marl  bed  below, 
(Holmes.)    It  is  remarkable  that  these  nodules  and  fossil  remains  were 
looked  upon  as  ])seudomon)lis  in  which  the  carbonate  of  lime  has  dis- 
ai)peared,  to  be  replaced  by  silica;  the  phos])hate  of  lime  having  escaped 
recognition  until  its  real  comi)osition  was  declared  by  Dr.  N.  A.  Pratt, 
from  examination  of  several  of  the  nodules  in  August,  1867,  which 
revealed  the  fact  of  a  large  percentage  of  phosphate  of  lime,  instead  of 
silica,  in  them.    According  to  a  statement  made  in  a  i)amphlet  entitled 
"Ashley  IJiver  Phosi)hates,''  and  printed  in  Philadelphia  at  the  close  of 
18G8,  Dr.  P.  found  in  these  nodules  as  much  as  34,  55,  and  (KJ  per 
cent,  respectively;  in  fact  they  were  true  bone  phosphates,  in  some 
samples  of  which  the  amount  of  phosphate  exceeds  that  found  in  bones 
of  living  mammals.    This  discovery  led  to  the  formation  of  a  company, 
residing  in  Philadelphia,  to  raise  and  export  the  material.    The  works 
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of  the  company  en^ged  in  brining  this  fertilizer  to  market  are  exten- 

avej  and  located  on  the  Ashley  liiver,  about  ten  miles  above  Charleston. 

Their  wbarf  is  on  a  bluft*,  and  is  accessible  to  any  vessel  which  can  cross 

the  \>ar  below  the  city.    The  land  a])proach  is  by  the  Dorchester  road. 

At  the  close  of  the  year  1808  the  export  trade  in  this  substance  was 

extensive,  the  Charleston  papers  announcing  daily  the  loading  of  eight 

to  ten  vessels  on  the  Ashley  liiver.    These  vessels  are  chartered  either 

for  Baltimore  or  more  eastern  markets,  where  the  cnide  material  is 

manipulated,  and  mixed  with  ammonia  sidts,  to  form  phosi>hatic  guano, 

or  elie  merely  crushed  to  form  the  ground  of  phosi>hate  of  lime.     The 

domestic  manipulation  of  this  pulverized  ])hosphate  is  practiced,  to  a 

considerable  extent^  by  the  farmers  of  northern  Maryland  and  the  border 

counties  of  Pennsylvania.    Some  mix  the  phosphate  with  farm  manure, 

while  others  buy  crude  ammonia  Irom  the  druggist,  and  mix  them 

togetlier. 

Dr.  Pratt  describes  this  phosphatic  bed  as  "varying  from  four  to 
eighteen  inches  in  thickness,  sometimes,  though  rarely,  increasing  to 
two  or  three  feet,  and  in  some  places  thinning  out  to  a  few  scattering 
nodules  on  or  near  the  surface.  It,  consists  essentially  of  indurated, 
irregularly-rounded  nodules,  buried  in  an  adhesive  and  tenacious  blue 
clay  and  sand ;  sometimes,  however,  it  exists  in  continuous  beds,  or 
large  lumps,  or  conglomerates  of  soft  chalky  consistency,  as  if  it  were 
originally  a  soft  pasty  mass  of  phosphatic  mud  that  has  since  become 
aemi-eousolidated.  Associated  with  these  is  a  most  wonderful  assort- 
ment of  animal  remains,  among  which  bones  of  marine  animals  are  so 
abundant  as  to  have  induced  l*rofessor  L.  Agassiz,  twenty  years  ago,  to 
call  It  the  'flsh  bed'  of  the  Charleston  Basin." 

The  nodules  he  describes  as  rough,  irregular  .in  form,water-wom,  and 
rounded,  perforated  by  boring  mollusks,  though  generally  only  the 
casts  of  them  remain;  under  the  microscope  they  exhibit  the  unmistak- 
able characters  of  bone,  are  easily  soluble  even  in  dilute  acids,  free  from 
phosphate  of  iron  and  alumina,  with  a  very  low  percentage  of  car- 
Donate  of  lime.  From  one  specimen  of  a  mastodon  bone  Dr.  Pratt  states 
that  he  obtained  S3.G2  per  cent,  of  i)ure  bone  phosphate,  and  the  nodules 
contain  on  an  average  from  57  to  G7  per  cent,  of  bone  phosphate. 

Professor  C.  U.  Shepard,  jr.,  of  Charleston,  who,  as  lar  back  as  1860, 
appreciated  the  value  of  this  bed,  and  urged  upon  the  Agricultural  Soci- 
tty  of  South  Carolina  the  importance  of  utilizing  it,  describes,  in  the 
paper  above  referred  to,  the  size  of  the  nodules  as  b<nng  from  tliat  of  a 
boy's  fist  up  to  a  man's  head,  some  of  a  light  color,  and  easily  crushed  in 
the  fingers,  and-  yielding  the  following  results.  A  soft  nodular  phos- 
phate iMjtween  the  Cooper  and  the  Ashley  liiver : 

Koisture  driven  off  at  212©  F 3. 05 

Water  and  organic  matter 6. 03 

Sand  and  sesquioxide  of  iron 12. 83 

Carbonate  of  lime 8.  OG 

Sulphate  of  lime 2. 20 

Phosphate  of  lime  and  iron 09. 00 

101. 17 


The  phosphate  of  iron  rarely  exceeded  5  per  cent,  and  was  much  less 
m  the  light-colored  phosphates.  Dr.  Shepard  states  that  w  hen  freshly 
dug  and  fracturcnl,  the  fresh  surfaces  give  off  a  very  strong  organic 
odor,  so  characteristic  as  to  be  made  the  means  of  detecting  the  phos- 
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phates  tlironghout  tbo  rogien  of  tlie  deposit.  This  odor  is  also  found  in 
the  dry  specimens,  whether  hard  or  soft;  the  amount  of  nitrogenotu 
matter  is  small,  not  exceedingly  0.5  per  cent,  of  ammonia.  Under  this 
bed  a  phosphatic  marl  occurs,  reaching  to  the  depth  of  fonr  btuidred 
feet,  as  ascertained  by  boring,  and  containing,  according  to  Profesaor 
Shepai'd,  14  per  cent,  of  phosphate  of  lime.  The  nodules  lie  80  doae 
that  an  acre  of  the  deposit  has  ^iddcd  thirteen  hundred  tons  of  nodules, 
even  after  rejecting  small  samples.  These,  when  clean  and  dry,  have 
brought  occasionaUy  as  high  as  fifteen  dollars  per  ton.  Much  of  the 
land,  between  the  rivers  and  overlying  the  stratum,  is  covered  witli 
dense  forest.  The  phosphate  is  obtained  by  digging  a  trench  one  or  two 
feet  wide,  cutting  through  the  phosphatic  stratum,  and  cleaning  out  the 
ditch ;  the  lal)orer  then  stands  in  the  trench,  and  with  a  shovel  uncoTcrs 
the  surface  clay  and  sand,  laying  bare  the  layer  of  nodules.  Then, 
\^itli  a  few  blows  of  the  pick,  the  latter  are  loosened,  and  the  nodules 
picked. out  with  the  hand  and  thrown  into  heaps,  which  are  then  drawn 
on  the  tramway,  in  carts,  to  the  washers,  or  long  troughs  with  horizon- 
tal shafts  inside,  furnished  with  paddles,  and  worked  with  a  strong 
stream  of  water  from  a  force  punjp.  When  the  washing  is  complete^ 
the  nodides,  free  from  clay  and  sand,  are  delivered  out  throuj^  a  vent^ 
and  sold  on  the  wharf. 

The  following  analyses  of  these  phosphates,  samples  of  which  were 
forwarded  by  L.  Sangston,  esq.,  president  of  the  Maryland  Fertilizihg 
and  Manufaeturing  Company  of  Baltimore,  have  been  made  in  this  Lal^ 
oratory,  No.  1  representing  the  nodules,  and  Ko.  2  the  fossil  bone: 


Uol^ttire  and  organic  mntter 

JnMolable  hiUeatoM  and  wand 

PhO(«pha*e  ot  iron  and  alumina 

Phosphate  of  Ume , 

Carbonate  of  lime 

]i|agneida .' 

AUuLline  lalts,  chlorides,  and  vulphateg 


No.  1. 


8.50 

LIO 

18.40 

9l» 

1%90 

6.00 

50.00 

64.10 

&00 

17.40 

Tmee. 

^fnot. 

I.d0 

LIO 

99.90 


Mo.  t. 
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The  composition  of  Ko.  1  sh'ows  what  alteration  it  has  undergone  by 
the  clayey  admixture  which  has  crept  in,  and  by  the  loss  of  almost  oU 
its  organic  matter.  We  place  here  for  comparison  the  composition  of 
recent  bone  of  the  ox  as  given  by  Fremy,  ( Watts's  Dictionary  of  Ohem- 
istrj',)  when  deprived  of  its  organic  matter,  which  generally  is  33  per 
cent. : 

Per  cent*  of  ash 3, 17 

Phosphate  of  lime 62. 50 

Phosphate  of  magnesia 2. 76 

Carbonate  of  lime 7. 90 

This  includes  the  a«h  of  the  organic  matter,  or  ostein,  burned  off. 

It  may  be  observed  that,  in  the  fossil  bone,  the  magnesia  salt  has 
disappeared,  and  is  rei)laced  by  some  alkaline  salt,  introduced  by  i>er- 
colation ;  that  the  organic  matter  is  almost  wholly  replaced  by  the  line 
clay  deposited  in  its  structure;  and  that  the  whole  mass  has  been 
cemented  by  a  solution  of  carbonate  of  lime,  contained  in  waters  running 
through  the  beds  under  pressure.  As  regsirds  the  amount  of  bone  phos- 
phate, these  fossils  arc  as  rich  as  the  recent  bone,  and  much  richer  than 
Swan  Island,  Nuvassa,  or  Bolivian  guano.     The  nodular  bed  No.  1 
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nembles,  more  nearly  than  No.  2,  tbe  coprolites  of  England,  as  analyzed 
y  ELerepath,  bat  gives  much  less  lime  carbonate.  An  analysis  of  fossil 
Kme,  firom  the  greensand  beds  of  Virginia,  is  here  appended: 

foistare  aod  organic  matter L  50 

iiBoluble  silicates  and  sand 17. 40 

Phosphate  of  iron  and  alumina 10. 94 

Pho^hate  of  lime 55. 20 

Ottbcmate  of  lime 12.  CO 

tfagnesia trace 

Soluble  salts,  chiefly  chlorides '. 2. 30 

99.94 


The  bones  were  found  in  the  Potomac  Eiver  when  raking  oysters 
bdow  Aqola  Creek.    By  soaking  in  brackish  water,  and  by  deposit,  they 
Uve  undergone  some  alteration,  even  Ibom  those  foimd  in  the  green- 
Hmd  beds. 

It  is  still  interesting  to  observe  how  large  an  amount  of  Ikne  phos- 
Ptote  is  preserved  alter  so  loug-continued  solvent  action  of  the  weak 
••line  water  ef  the  Potomac  River  at  that  point. 

THOMAS  ANTISELL,  M.  D. 

Boo.  HOBAOB  CapboK}  Cammissianer^ 


THE  FOOD  AND  HABITS  OF  BEETLES. 


The  following  suggestions  are  submitted,  partly  from  i>ersonal  obser- 
vation, and  partly  from  the  best  authentic  sources,  both  American  and 
foreign,  for  the  use  oi'  young  entomologists,  or  persons  who  wish  to  study 
and  identify  the  vjirious  beetles  injurious  or  beneficial  to  vegetable  and 
to  animal  substances. 

The  first  part  will  contain  the  latest  scientific  name,  as  also  the  com- 
mon or  vulgar  appellation  by  which  the  insect  is  generally  known, 
w^herever  it  is  possible  to  give  it,  with  reference  to  some  of  tlie  various 
authors  who  have  described  the  insect,  and  a  very  brief  history  of  its 
habits  in  the  larva,  pupa,  or  perfect  state,  together  with  the  various 
vegetable  or  animal  substances  upon  which  it  is  found  or  feeds.  Each 
insect,  specially  named,  will  be  distinguished  by  a  number  in  bracketSi 
so  as  to  be  readily  referred  to  by  i>ersons  seeking  information. 

The  second  part  ^vill  contain  an  alphabetical  list  of  the  plants  and  other 
substances  upon  which  certain  species  of  beetles  feed,  with  the  number 
in  brackets  before  alluded  to  attached  to  it,  as  referring  to  the  first  part 
w^here  the  insects  themselves  are  mentioned.  The  American  works  re- 
ferred to  in  this  sketch  are  tliose  of  Dr.  Leconte,  of  Say,  Harris,  Fitch, 
the  "American  Entomologist,"  &c.  The  descriptions  of  the  habits  of  the 
various  families  are  taken  chiefly  from  Dr.  Leconte,  or  Westwood,  an 
English  entomologist,  who,  in  his  valuable  work  on  the  "  Classification 
of  Insects,"  gives  the  most  lucid  and  brief  descriptions,  which  will  apply 
to  the  insecte  of  the  United  States  as  well  as  to  those  of  England,  and 
in  many  cases  throw  much  light  upon  the  food  and  habits  of  many  spe- 
cies in  "this  country  which  have  hitherto  been  unknown.  The  German 
work  of  Leunis  also  gives  some  very  interesting  details  about  the  food 
and  habits  of  several  European  insects,  which  also  will  be  quoted.  It  is 
much  to  be  regretted  that  many  of  our  young  entomologists  merely  col- 
lect, classify,  and  arrange  insects  in  their  cabinets  for  exhibition,  without 
ever  troubling  themselves  to  ascertain  anything  about  their  previous 
existence  as  larva  or  pupa,  or  the  plants  upon  which  they  feed  when  in 
the  larva  state,  or  the  various  transformations  they  undergo  before  they 
appear  as  perfect  beetles.  Were  this  subject  made  a  more  especial  study, 
there  is  no  doubt  that  farmers  would  learn  much,  and  be  better  pre- 
I>ared  to  euggest  methods  of  destroying  them,  than  is  the  case  at 
present. 

PART  I. 

The  first  family  of  coleoptera  (beetles),  Ckindelidcc^  contains  many  spe- 
cies. These  insects  are  generally  of  medium  size,  of  swift  motions,  and 
frequently  of  bright  metallic  green,  bronze,  or  brown  colors,  having  their 
wing  cases  ornamented  with  cream  colored  spots  or  stripes,  from  which, 
and  their  great  voracity,  they  have  derived  the  common  name  of  tiger 
beetles.  The  larva?  are  fleshy,  curved  giiibs,  of  a  yellowish  white  color, 
with  large  and  poweri'ul  jaws,  and  hooks  or  spines  on  their  backs.  *  They 
burrow  cylindrical  holes  in  the  ground,  in  which  they  lie  in  wait  for  any 
passing  insect.  They  lie  at  the  mouth  of  this  burrow,  having  their  head 
and  thorax  closing  the  opening,  so  as  to  be  ready  to  seize  any  other  in- 
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7bicli,  when  caught,  is  immediately  dragged  to  the  bottom  of  their 
Wj  and  devoured  at  leisure.  Thr^  pupa  is  also  formed  in  the  same 
ind  the  perfect  tiger  beetle  may  be  seen,  any  line  day  in  sununer 
:amD,  flying  on  hot,  sandy  roads  in  the  sunshine,  but  generally 
ing  again  at  a  short  distance,  with  its  head  turned  toward  the 
ier,  so  as  to  bo  able  to  make  another  flight  if  necessary.  As  these 
beetles,  in  both  tho  larva  and  the  perfect  state,  destroy  all  other 
s  they  can  overcome,  they  may  be  considered  beneficial,  and  will  be 
d  under  the  head  of  '*  Predaceous"  in  the  list  of  A^egetable  or  ani- 

>stances  destroyed  by  beetles.  Cicindela  vulgaris  ( 1.) 
25,  pp.  422  and  522)  is  a  very  common  species,  and 
a  bronze  color,  with  cream-colore4  marks  on  the 
cases. 

second  family,  CarahidWy  or  ground  beetles,  vary 
Qucb  in  size,  form,  and  color;  their  bodies  are  of  a 
>n8istence,  whereby  they  are  enabled  to  creep  imder 
\j  bark,  &c.  Most  of  the  species  are  eminently  in- 
orous,  prowling  about  on  the  surface  of  the  ground, 

stones,  or  beneath  the  bark  of  trees  or  moss,  in 

of  their  prey,  which  consists  of  otlier  insects.  Some  of  the  Eu- 
11  species,  however,  are  said  to  attack  grain,  and  the  larva  of  our 
P^ native  Oinophron  lahiatum^  (2)  (Say,  2,  p.  495),  a  small  beetle  of  a 
y^  black  color,  margined  or  bordered  with  a  brownish  yellow,  is 
V^  said  to  be  very  destructive  to  young  maize  in  the  southern  States. 
One  of  our  finest  beetles  of  this  family  is  Calosoma  calidunij  (3)  Fab. 
2,  pp.  491  and  527).  This  insect  is  very 
on  in  Maryland  and  Virginia,  and  the 
was  taken  in  the  act  of  devouring  cater- 

of  the  common  army  worm  (I^ucania 
ica,  GnenJ^  in  an  oat  field,  near  Wash- 
L  Great  numbers  of  the  larvae  of  the 
I  were  observed  running  about  in  the 
of  the  army  worms,  seizing  and  destroy- 
1  that  crossed  their  path :  some  of  them 
indeed  so  voracious  as  to  become  bloated 
bodj  and  abnost  unable  to  move.  When 
fas  the  case,  the  iiill-fed  and  inactive  3. 

ins  almost  invariably  became  the  prey  of  their  more  meager  and 
e  brethren.  The  perfect  beetle  is  of  a  dark  coppery. color,  beauti- 
lotted  with  several  rows  of  metallic^olden  spots  on  the  wing  cases. 
nna  scrutator  (4)  Fab.  (Say,  2,  p.  491)  is  much  larger  in  size,  and  of  a 
beautiful  metallic  golden-green  color;  in  the  perfect  state  it  also 
upon  caterpillars  and  insects,  even  ascending  trees  to  obtain  its 
te  food.  One  of  the  family,  Brachinus  fumajts^  (5)  (Say,  2, 
),  is  rather  common  under  stones,  and  is  mentioned  here 
;ing  the  singular  habit,  when  either  alarmed  or  irritated, 
charging  fiom  the  i)osterior  extremity  of  its  body  a  caus- 
id;  this  discharge  is  remarkable  for  an  audible  detona- 
ith  its  accompanying  cloud  of  smoke  as  in  the  discharge 
nn ;  hence  its  common  name  of  Bombardier  beetle.  West- 
states  that  the  vapor,  which  is  of  a  vcrj-  pungent  odor, 
3  emitted  when  chased  by  other  insects,  in  order  to  enable  it  to 
3  from  its  enemies.  Xbe  wing-cases  of  this  beetle  are  of  a  dai'k 
whilst  the  head,  thorax,  and  legs  are  of  a  yellow  brown. 
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Tho  LeMa  constitute  a  snlj-gronp,  and  are  Rinnll,  active  boo- 
ties, some  of  them  very  beantiiiilly  marked-  Many  of  tJiia  «i«i. 
cies  arc  found  on  flowers.  Numbers  of  tbe  Lebia  (jraadin,  ((j)  it 
'^  small  beetle  with  wing  covers  and  also  tliorax  blackisli,  legs  tiiid 
\  bead  of  a  yullowish  or  oebro  color,  were  talien  feediug  ou  tUo 
"■  larvie  of  the  ten-lined  spearman  fDort/pliora  10-lineata J,  so  i»}tt- 
rions  to  the  potato  in  tbe  western  States,  in  tbe  month  of  July.  Some 
of  tho  tribe  Pieroatickini  are  stated,  by  European  authors,  to  iHiiira 
gniin.  fla/a(Aiw/flftM,  (7)  ( Westwood,  1,  ])  03),  aEuropeim  insect',  is  snid  to 
injure  yonng  wheat.  The  larva  of  Zabrusgibhm,  (S)  also  European,  is  said 
by  Lcunia  to  feed  ofa  tbe  root-s  and  shonts  of  giuin,  while  the  iierfect 
beetle  itself  consumes  the  {^nwi  or  iH^ed  of  barley,  wheat,  and  rj-o  in 
Germany.  Westwood,  1,  p.  CI,  also  mentions  a  similar  fact;  it  wotdd 
therefore  bo  well  for  some  of  mir  entomologists  to  dctennine  wbetiier 
we  have  not  some  allied  species  in  this  (country,  iii.juring  our  grain  crops. 
Some  of  tbe  species  of  Amara  (9)  are  also  said  to  destroy  grain  in 
Europe. 

Ilarpahts(rangits)  Caligin08us{\(i){^&y,  2,  p.  45i)  isa  me- 
dium sized  beetle,  of  a  brownish  black  color,  whidi 
''difluses  a  very  pungent  odor,  like  that  of  vinegar,  wbeo 
distiubed ;  it  lias  been  taken  in  great  iinmbers  in  Mary- 
land, under  wheat  stacks,  and  i^  commonly  snpposed  by 
the  farmers  to  feed  upon  the  grain  of  wheat;  it  is  proba- 
I  ble,  however,  that  these  insects  have  collected  together 
in  such  situations  for  shelter,  or  to  feed  upon  other  insects 
nsually  found  in  such  situations.  It  must^  however,  be 
confessed  that  this  beetle  has  l>een  taken  under  veiy  sna- 
picions  circumstances  in  an  open  licld  on  timothy  grass  stalks,  appa- 
rently  feeding  on  tbe  seeds,  when  no  other  insect  was  visible  to  the  oaisA 
eye,  which  might  have  been  selected  as  its  food- 

Of  the  third  family,  AmpUizoida:,  Dr.  Leconto  states  that  nothing  is 
known  about  their  habits. 

The  fourth  family,  Dytisddtr,  have  tho  antennae  long  and  slender: 
their  form  is  oval,  elliptic,  or  rounded;  and  their  bind  legs  are  formed 
for  swimming.  These  insects  inhabit  stagnant  water,  and  are  very 
voracious,  feeding  not  only  upon  other  aquatic  insects,  but  also  devonr- 
ing  Ush-spawn  or  very  small  fish.  Some  of  them  occasionally  fly  by 
night  from  pond  to  pond,  and  arc  said  to  bo  attracted  by  a  ligbu 

One  of  tho  largest  species,  (11)  Dyttttcut  hibri 
\dm,  (Lcc.),  was  captured  on  tbe  flat  roof  of  a  building 
iu  Marj'land,  at  least  four  stories  in  height.  wh««  it 
had  doubtless  fallen  during  its  nocturnal  night,  and 
was  unable  to  rise  again.  During  tho  winter  season 
tho  Dt/tisadw  remain  in  the  water,  or  bury  them- 
selves in  tho  mud,  where  some  of  tbcm  remain  in  a 
torpid  state,  while  others  retnin  their  vitality  and 
activity  even  imder  tbe  ice. 

Tbe  fifth  family,  Gyrinida,  comprises  those  oval 
water-beetles  usnally  known  by  tbe  name  of  "whirli- 
gigs" or  npple-bngs;  the  former  local  name  being 
derived  from  their  habit  of  swimming  ia  large  uanj- 
l)ers  in  circles,  or  labyrinthine  curves,  on  the  surliice  of  the  water ;  rtnd 
the  latter  name  from  tbe  peculiar  apple  or  oalycantbus-like  odor  which 
they  emit  when  taken  in  tbe  hand-  The  European  sjiecies  deposits  ttor 
small,  cylindrical  eggs,  which  are  placed  end  to  end  in  parallel  rows, 
upon  tho  leaves  of  aquatic  plants;  tho  hirvie  are  said  to  hatch  oat  in 
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abont  pi(;1it  ila^B,  and  to  bear  some  resemblance  to  a  young  centipede. 
Wbea  tUey  have  attained  their  fhll  size,  tbey  creep  oat  of  the  water,  np 
the  stems  of  nuheg  or  other  aqnatlc  plants,  where  they  inclose  tfaem- 
w1t«s  in  oval  eocoone,  composed  of  a  substance  spun  out  of  their  own 
bodies,  ( Weatwood,  1,  p.  109).  The  i)erfect  insect,  if  closely  examined, 
presents  the  cnrioas  appearance  of  possessing  lour  eyes,  the  organs  of 
iight  beiDg  dinded  by  the  side  of  the  head.  These  insects  aropre- 
daonms,  aud  feed  npon  insects  on  the  surface  of  the  water.  One  of  oar 
most  common  species,  JHneutei  (Qyrimis)  Americanus,  (12) 
(Say,  2,  p.  619),  may  be  seen  at  all  times,  excepting  in  winter,  * 
drdiog  arotmd  on  the  still  pools  of  water,  feeding  on  Ii\Tng  o 
dead  iiuecta  which  float  upon  the  sorTace. 

Tkepofect  beetles  of  the  sixth  family,  SydropltiliSa^  (13)  live '{ 
opon  oecomposiDg  vegetable  matter,  altliotigh  their  larvfe  are 
predAoeoos  and  qnite  voracious.  The  mtuority  of  them  are 
agnatic,  and  are  distinguished  from  other  water-beetles  by  theur  clnb- 
formed  antennte;  their  bodies  are  usually  of  an  oval  form,  and  the 
binder  legs  are  ciliated  or  fringed  with  bristles,  and  formed  for  swim- 
miag,  or  rather  for  paddling,  in  the  majority.  These  insects  do  not  swim 
with  the  agility  of  the  DyHtcida,  already  mentioned ;  they  generally 
keep  in  the  water  by  day,  but  during  the  evening  sometimes  come 
abroad  and  take  wing.  The  European  species,  Hydrophilu»  piceua,  (13) 
feeds  chiefly  npou  aquatic  plants,  although  they  nlso  devour  with  avidity 
dead  larrte  and  aquatic  molluscic.  The  female  spins  a  gummy  envelope 
for  her  eggs,  which  amount  ^o  about  fifty  or  sixty  in  number,  and  are 
disposed  symmetrically  in  an  upright  iwsition  in  their  receptacle,  which 
has  KOiqewhat  the  api>earance  of  a  small  tuniip,  being  nearly  an  int^ 
broad,  and  which  is  attached  to  some  j)lant  until  the  lar\'(c  are  hatchM, 
vb«|  it  floats  uix>n  the  surface  of  the  water.  The  lar\-fe  escape  at  the 
lower  part  of  the  cocoon,  which  ia  merely  closed  by  a  few  threads.  As 
lan's  they  nndcrgo  tliree  monltings,  and  feed  n][)on  aqaatiu  molloaks 
and  insects  inhabiting  the  water. 

Sgdropkiliu  triangularig  (14)  (Say,  2,  p.  128)  is  a  rather 
commoD  species,  and  is  found  in  pond»  and  ditches; 
tlie  insect  is  of  a  shining  black  color.  The  tiftli  trilte, 
Spka^iidte,  (15)  are  terrestrial  in  their  habits,  of  small 
sue,  and  feed  ni>on  putrescent  vegetable  matter  which 
has  passed  through  the  bodies  of  herbivorous  animals, 
(excremeut). 

The peventh  family,  Silphid(r,  {lii)  fcedon  carrion,  dead  I 
hsh,  mails,  &c.,  &c.,  and  arc  in  some  degree  bonelicial,  a 
inasmuch  as  they  remove  from  the  surl'acc  of  the  earth 
animal  matter  in  a  state  of  putridity,  which  would  i 
otherwiite  taint  the  air  and  become  uijurious  to  health,  ( 
Tliey  are  constantly  found  in  carrion  and  the  carcasses 
of  uiimals.     Some  of  the  Kuropean  Bi)e(!ics  frequent  "■ 

ireess  where  tliey  probably  devour  cateri)illars.  ISoth  larva  and  pupa 
of  mipka  lucrigaUt  (IC)  of  Eiiroiw  feed  voraciously  on  live  snails.  Some 
of  tlio  larger  species  are  commonly  called  sexton  or  burj-ing  beetles, 
from  their  habit  of  bnr>'iug  the  carcasses  of  small  animals,  birds,  &c., 
tor  the  pnriHjao  of  depositing  their  eggs  in  the  buried  body,  where  the 
liir^'ie,  wheu  hatched,  tind  a  sufiiciency  of  food  until  they  Itecome pupas. 
These  insects  efl'ect  their  purjiose  of  hui-jing  small  animals  by  UTider- 
iiiiiiiiig  the  carcass,  until  it  gradually  destciid-s  into  the  ground,  and  then 
l,'l»^4'r;ltg  it  with  earth.  One  of  our  best  knoi™  species  is  the  (17) 
J\tt'*v>j;Aoi*«j*  marginatus,  (Fab.),  which  may  be  found  at  any  time  diu-ing 
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tlie  saniiucr  or -autumn,  in  canion.  The  inaeet  is  of  a 
black  colur,  barred  with  dit^Btuut  or  redtHali  brovu 
H^ecroplioyiu  Amurkaam  (18)  (Lee.)  is  a  much  largei 
8i>ecie)),  oJso  fevdiiii;  ou  uunion,  but  is  esiietaallf 
i'oiuid  iu  dead  simkes.  The  Xecrophori  are  usn^j 
W^e,  stout  beetles,  of  n  bla<:k  color,  barred  witi 
^  light  brown  on  the  wing  cases.  They  exhale  a  vwy 
disagreeable  cuniou-like  odor,  and  ore  frequently  in- 
fest^ witii  a  8|>ecies  of  tiammtig,  or  mite. 

NecrofthiUipdtata[lQ)  (hue.)  Americana, 
Slelslieiuier's  catalogue,  U  a  large,  tlat- 
"'  teued  beetle,  with  rugose,  black  wing 

cases,  aud  thorax  of  a  yellowish  bi-own  color,  liaving  a 
black  mark  in  the  middle ;  this  insect  feeds  also  on  car- 
^riou.  (20)  Adelopn  liirtUH,  (Lee),  a  very  smalls* 
'  brown  beetle  without  eyes,  belongs  also  to 
this  family,  and  is  merely  incidentally  men- 
tioned as  being  foimd  on  bones,  accidentally 
left  iu  the  mammoth  cave,  in  Kentucky.  The 
eighth  family,  tkydmaenidw,  (IJI )  consists  of  very  smnll  insects, 
some  of  which  are  taken  iu  ants'  uests,  but  contain  no  spe- 
cies of  interest  to  tlie  farmer.  This  may  also  be  said  of  the 
*-»-  ninth  family,  Pselafihidfe,  (22)  which  coDHists  of  very  smalt 
insects,  many  of  which  %  duitng  tbe  twilight ;  theii'  habits  are  varions, 
some  being  found  iu  ants'  nests,  while  others  occnr  under  bark  and  stones. 
Leunis  states  that  the  European  npecies,  Dtaviffcr  /i)Teolatugy{23)  iitonnA 
in  the  nests  of  the  yellow  ant,  which  ti-eat  them  with  great  cape,  occft- 
sionally  taking  them  up  in  its  Jaws,  when  they  would  escaite.  Westwood 
considers  it  not  improbable  that  the  Claviger  secretes  a  Unid  aualogoos 
to  that  of  the  Apkid&i,  or  plaut  liue,  from  the  setie  or  bristles  at  the 
extremity  of  the  abdomen.  Miiller  iilso  adds  the  curious  iact  that  the 
ants  in  i-etnni  feed  the  Chtrujcru  imra  tlieir  own  month.  Maoy  sped- 
f,  me»3  of  (42)  Bryaxix  wore  beiiten  ott'  of  swamp  grass,  in 
■^  May,  nejir  a  [lOud,  by  Mr.  J.  \V.  Wilstm,  of  New  York. 

The  tenth  tamily,  i^tnpiiffliuidw,  or  rore  beetles,  contains  a 
great  number  of  «i>eeies,  uluiU8t  all  of  them,  however,  more  or 
^  less  distinguished  by  their  long,  narrow,  depressed  form,  aod 
by  tlieir  very  short  elytra,  or  wing  cases,  which  cover  only  a 
\small  portion  of  tlieir  abdomen,  thus  leaving  many  of  theseg- 
»  metits  visible. 
Many  c»f  the  larger  8i>ecies  emit  a  very  unpleasant  odor  when  faanidled. 
They  run  and  fly  with  etjual  agility,  the  wings,  when  nneroployed  in 
flight,  being  closely  [uicked  uniler  the  short  wing  covers.  These  insects 
are  ver>'  voriicions,  and  pri-y  ui>on  deeaying  auiuial  and  also  vegetable 
substances,  especially  fungi.  Several  of  the  euudler  species  are  very 
numerous  on  dowers,  or  under  Iwirk  and  moss.  Westwood  (1,  p.  167) 
""  .  stati.^  that  a  small  lan-a,(2,'»)  probably  of  this  sjjecies,  in  Europe 
is  said  to  injure  wheat  by  eating  the  youug  plant  about  an 
inch  below  the  surface,  and  devouring  the  ceiitrnl  part,  thus 
L  oocasiouiiig  much  damage.  The  eggs  of  the  Staphplinida  are 
of  large  size,  and  the  larvic  benr  considerable  resemblance  to 
the  jiei'fect  insect  in  structure  and  habits.  A  very  common 
uative  si^cies,  CreopkUvs  riltogns  (2(J)  (Lee.),  was  taken  in 
great  numbers,  in  Oetolier,  irom  the  body  of  a  dead  horse. 
Tliis  family,  however,  not  being  parlicnlarly  injunous  to  the  farmer,  will 
be  passed  over. 


FOOD  AND  HABITS   OF  BEETLES. 


83 


The  eleventh  family,  Hi»teridoe^  (27)  consists  of  insects  of  small  size, 
square  or  oblong  quadrate  form,  and  of  a  shining  black  color.  These  insects 
possess  the  power  of  contracting  their  limbs  anil  counterfeiting  death ; 
henoe  their  common  name  of  mimic  beetles.  The  word  ^^hister"  is  evi- 
dently derived  from  the  Latin  HvttriOj  a  stage  mimic.  They  feed  upon 
both  decaying  vegetable  and  animal  substances,  and  arc  found  in  abund- 
ance, in  spring,  upon  the  excrements  of  horses  and  cows.  Other  species, 
with  flattened  bodies,  reside  nnder  the  bark  of  trees,  and  some  of  the 
minute  si^ocies  are  stated  by  Westwood  to  reside  in  the  nests  of  ants. 
One  of  the  sdb-family,  MurmidUcUej  (28)  is  stated  by  European  writers  to 
live  in  old  rice. 

Family  twelfth,  8caphidiid4JCj  thirteenth,  Triehopterygidcc^  and  four- 
teenth, Pkalacridm^  are  passed  over,  as  being  of  no  imx)ortance  to  the 
agrioaltarist. 

The  fifteenth  family,  NiiidulidePj  (29)  are  usually  small  beetles  of  an  oval, 
depressed,  or  slightly  convex  form ;  sometimes,  however,  they  are  almost 
globolar  or  elongate^  they  live  on  decomposing  substances,  both  animal 
and  vegetable.  The  seicond  tribe  of  this  family,  Carpophilinij  are  usu- 
nally  flattened  in  form,  and  have  the  last  two  or  three  dorsal  segments 
of  the  abdomen,  uncovered  by  the  somewhat  short  wing  cases, 
resembling  in  thisrespect  the  Staphylinidw.  ColasttiasemitectuSy  (30) 
a  small  brown  beetle,  is  found  abundantly  in  the  flowers,  or  decay- 
ing bolls  of  the  cotton,  and  the  decayed  ears  of  maize  in  the  field, 
w.  where  they  probably  feed  upon  minute  fungi.  Car- 
pcpkiUug  heniipterusj  (31)  a  very  small  brownish-black  beetle 
naving  four  light  spots  on  its  short  wing  covers,  is  also 
found  in  similar  situations.  Tribe  3,  Nitidtdini^  (32)  consists 
mostly  of  small  insects,  with  bodies  oval  sub-depressetl, 
thorax  margined,  and  their  bodies  covered  by  the 
wing  cases ;  some  of  them  live  on  flowers,  under 
bark,  in  fungi,  or  on  dried  animal  matter.  The 
larvse  of  one  of  the  species,  Stelidota  geminata^  (33) 
(Lee.),  is  stated  by  Dr.  Walsh  (1st  Rep.  Illin.,  ^ 
186^  p.  18),  to  feed  ui)on  decaying  vegetable  and  *^ 
also  animal  substances,  and  to  breed  in  the  holes  31. 

A       made  in  grapes  by  Cceliodes  incequalis^  a  si>ecies  of  cnrculio. 
Ipg  fuadrisignatvs  (34)  (Say,  2,  p.  644),  a  small  black  beetle  with  four  ^- 
yellow  spots  or  marks  on  the  wing  covers,  is  stated  in  the  Practical  -jJ^S 
Entomologist,  volume  2,  page  56,  to  bun'ow  into  sweet  corn ;  most    31; 
of  the  .other  species  are  found  under  the  bark  of  trees. 

The  oxteentii  family,  Monotoniidcej  contains  no  insects  at  present  known 
to  be  of  any  interest  to  the  farmer. 

The  seventeenth  family,  Trogositid(Vy  consists  of  insects  having  the 
body  more  or  less  depressed,  with  short  club  shaped  antennje;  some  of 
the  species  live  under  bark,  while  others  injiu-e  grain.  The  lar\'aof  Tro- 
go$Ua  [caraboides  Fab.)  (35)  Mauritanica  (Oliv.),  a  beetle  of  a  brown  color, 
is  termed  by  the  French  CadeU€,am\  is  very  destnictive  to  grain  in  gran- 
aries; it  also  destroys  bretvd,  and  is  found  under  the  bark  of  trees. 
Trogo%%ta  diUna^  (36)  (Lee.),  a  very  nearly  allied  beetle,  was  found  in  beech 
nats;  it  also  destroys  wheat,  maize,  and  other  grains,  in  Mary- 
land. 

The  eighteenth  family,  Colydiidw^  (37)  consists  of  small  insects, 
nmially  of  an  elongate  or  cylindrical  form,  living  under  the  bark 
of  trees,  in  fungi,  or  in  the  e«arth.  Atilonmm  fColydium) 
paraMHpipedum  (38)  (Say,  2,  p.  324)  was  found  in  great  numbers 
on  pine  tree43,  apparently  eating  passages  under  the  bark. 
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The  iiineteentli  family,  Ehyasodidcej  is  of  no  general  interest  to  the 
agriculturist,  and  will,  therefore,  be  passed  over. 

The  twentieth  family,  CucviidaSj  consists  of  small  insects, 
almost  always  of  a  depressed,  and  usually  of  an  elongate, 
form.  Sylvanm  Surinamensis^  (39)  a  very  minute  beetle  of  a 
chestnut- brown  color,  and  having  several  teeth  or  spines  on 
the  outer  edges  of  the  thorax,  is  found  in  wheat  and  maize; 
and  several  Averc  taken  out  of  passages  or  tunnels  eaten  in 
dried  leaf  tobacco.  These  insects  may  also  be  found 
dead  in  sugar,  or  floating  in  tea  and  coffee.  8yl- 
vantis  bidentatwt,  (40)  so-called  from  the  two  project- 
ing teeth  or  spines  on  the  front  part  of  the  outer  edge  of  the 
tlionix,  is  rather  larger  than  the  iS.  /Surinamenttis^  and  is  alao 
of  a  chestnut-brown  color.  Its  larva)  are  found  under  chestnut 
bark,  where  they  probably  feed  upon  the  substance.  Sjfl 
guadricollis  (41)  resembles  the  others  in  gen- 
eral appearance,  but  has  a  quadrate  or  square  thorax. 
The  egg  is  dei^osited  in  maize,  near  the  germ;  the  lar\'a 
feeds  ui>on  the  substance  of  the  grain ;  it  also 
has  been  found  in  rotted  cotton  bolls,  and  in  this 
situation  feeds  upon  the  exi>osed  seeds,  iu  the 
month  of  August  and  of  September.  Naiisibitis 
(Sylmnus)  dentatua  (42)  (Say,  2,  p.  325)  is  also 
found  under  bark  and  iu  sugar.  Jjonnophloeus 
{C\xcuj\xs)mode8tm(43)  (Say,2,  p.327),  a  verj' min- 
ute chestnut-brown  beetle  belonging  to  the  same  ^^• 
family,  was  taken  iu  hemp-seed,  the  interior  of  which  had  been  entirely 
eaten  out,  and  only  the  husk  left. 

Family  twenty-one,  Cryptophagidcc  (44);  twenty- two,  Ikrodoniid4B ; 
twenty-three^  LathridUdcv  ;  twenty-ibui',  Othniida:;  and  twenty-five,  Ifyo^* 
topliagidccj  will  be  passeil  over,  as  they  contain  no  insects  at  present  known 
to.be  injurious  to  the  crops,  living  principally  on  fungi,  under  bark,  or 
in  rotting  vegetable  substances. 

The  twenty-sixth  family ,  IJermesfidcCj  (4r))  consists  ofsmall  oval  insects, 
some  of  which  are  found  in  dried  animal  remains,  othei*s  on  plants  only, 
and  many  of  them  are  very  destnictive  to  objiHJts  of  natural  history, 
skins,  l>ones,  filr,  feathers,  books,  &c.  Leunis  states  that  the  European 
8])ecies,  Byturus  tomentosusj  (4G)  is  in  the  habit  of  frequenting  flowers,  and 
that  the  larva  feeds,  in  June  or  July,  on  the  fruit  of  the  raspberry,  and, 
from  Its  habits,  is  called  in  Germany  Himbeer-made^  or  the  raspberry 
maggot.  Kirby  and  Spence  state  that  the  perfect  insect  eats  throagh 
the  footstalk  of  the  blossom  of  the  ras])berry,  so  as  sometimes 
to  i>rove  fatal  to  the  whole  crop.-  Blackberries  are  also  attacked 
in  a  similar  manner.  Byturu8unicol(>r(4:l)  (Say,2,p.  12G), 
of  this  countrj',  is  a  small  insect  of  a  light  brown  color, 
found  fi'equently  in  flowers.  Dermestcn  vulpinwtj  (48)  a 
small  beetle  of  a  blackish-brown  color,  is  found  in  almost 
every  country,  and  at  one  time  was  so  injurious  to  thelarge 
skin  warehouses  in  London  that  a  reward  of  £20,000  was  oftered  for  an 
available  remedy,  without,  however,  any  being  discovered.  This  insect 
is  also  injurious  to  cork,  and  some  iraes  very  destructive  in  collections 
of  natural  history,  entomology,  &c.  Dermestea  lardarius  (40)  is  of  a 
yellow  aijd  bluish-black  color,  and  destroys  furs,  meats,  &c.,  and 
also  is  ver>'  injurious  to  collections  of  natural  history.  The  larva 
sheds  its  skin  several  times,  and  is  covered  with  bristly  hairs;  it 
usually  creeps  on  the  surface  of  the  meat,  preferring  the  fiit  parts, 
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and  does  not  bur>- itself  in  its  food  mttil  About  tbe  timeof  asaumiug  tlie' 
papa  state,  in  wliicL  state  it  remains  from  three  or  four  days  to  a  week, 
according  to  the  wannth  of  the  locality  (Horn).  Anthrenua 
(deHructor,  J50)  Mela.)  varius  (Fab.)  is  a  very  pretty  insect 
when  examined  with  a  magniiying-glasa,  being  beaatifuUy 
marbled  or  variegated  with  black  and  gray.  The  beetle  j 
freqaents  flowers.;  a  great  number  were  taken,  May  23,  on  ' 
the  flowers  of  a  spiriea;  and  they  are  veyr  common  on  __ 
mnbelliferons  plants.  Westwood  states  that  they  are  nearly  '  ,_, 
a  year  in  attaining  their  fall  size ;  but  Dr.  Horn  says  that,  3o. 

the  egg  being  deposited  in  auy  fissure,  the  larva  state  requires  only  about 
two  weeks  and  the  pupa  only  four  or  five  days.  They  shed  their  skios 
IB  lams  several  tiuics,  and  it  is  during  the  warm  weatJier  that  their  rav- 
ages ^most  extreme.  The  lar\-a,  when  changed  into  a  |m])a,  retains  tbe 
lut  skin  of  the  lan'a,  which  serves  as  a  cocoon,  a  slit  having  first  been 
made  down  the  back,  oat  of  which  the  perfect  beetle  makes  its  escape. 
Westwood  reoommends  that,  when  collections  of  iusects  are  attacked, 
tbese  pests  may  be  destroyed  by  putting  them  in  tin  cases,  which  may 
then  bo  immersed  in  boiling  water,  whereby  both  tlie  larvae  and  eggs  are 
at  once  destroyed.  He  also  states  that  they  appear  to  be  insensible  to 
the  effectH  of  camphor,  and  he  actually  found  them  harbored  under  lamps 
of  that  material  in  his  drawers.  These  insects,  also,  are  very  destructive 
to  dried  akina,  and  collections  of  natural  history  in  general. 

The  twenty-seventh  family,  Byrrhidce,  consists  of  small  iusects,  having 
their  body  short,  oval,  or  rounded,  very  convex.  These  small  beetles, 
at  the  slightest  appearance  of  danger,  fold  up  their  aotennae  and  legs,  so 
that  these  members  are  entirely  couccaled,  and  cause  the  insect  to 
appear  like  an  oval  seed  or  pill,  at  the  same  time  coanterfeiting  death, 
as  a  means  of  defense ;  hence  their  common  name  in  England  of  pill- 
lieetles.    They  are  not  known,  however,  to  do  any  iiijury  to  onr  crops. 

FWtly  twenty.eight,  Oeoryssidec ;  twenty-nine,  ParnidcE;  and  thirty, 
SeUnoeridBB,  generally  live  in  or  near  water,  and  are  of  no  consequence 
to  the  farmer. 

The  thirty-first  family,  Lucanida:,  comprises  several  ver>'  large  beetles, 
the  males  of  some  of  which  are  distinguished  by  the  great  size  of  their 
mandibles  or  jaws,  which  have  the  appearnncc  of  a  stag;  hence  their 
eranmon  name  of  stag-beetles.  The  jaws  of  the  female  arc  much  smaller. 
The  9ggB  are  oval,  and  the  lanx  are  largo  fleshy  grubs,  having  the 
extremity  of  the  boily  curved  towards  the  breast,  so 
as  not  to  allow  the  insect  to  creep  on  a  level  sur-'T 
fiice,  bnt  compelling  it  to  lie  on  i(s  side.  Their  legs  ^ 
are  six  in  number,  and  very  weak  ;  the  larva  feeds 
on  wood;  and,  on  arrinng  at  its  full  size,  it  forms  a 
cocoon  of  the  chips  or  dust  it  has  gnawed ;  and  in 
this  cocoon  the  pupa  is  formed,  the  male  having  the 
large  jaws  folded  ou  the  breast  and  bdly,  protecting 
the  outenme  and  legs ;  it  is  supposed  that  this  in- 
sect remains  several  years  iu  the  hl^^-a  state,  one  of 
the  European  species,  aix-ordiug  to  Itijzel,  not  ap- 
pearing as  a  peri'ect  stag-beetle  until  a  lapse  of  six 
years.  The  lana  of  our  native  species,  Lncajins 
tlama,  (51 )  commonlv  knonTi  as  the  horn-bug,  or  stag 
beetle,   (Harris,  p.  44,  Fitch,  M  Rei).,  1850,  ji.  32!),  si- 

and  Qth  Hep.,  p.  194),  is  found  iu  old  decaying  tninks  and  roots  of  trees, 
where  it  feeds  upon  the  wood;  the  pupa  is  formed  iu  hirge  i>ods  o* 
eocoons  made  of  the  loose  dust  and  dirt  of  the  tree,  and  the  perfect 
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beetle  appears  from  Jane  to  AuRnst,  and  fewls  npou  the  sweet 
sap  of  treess  &c.;  it  is  also  said  sometimes  to  be  predaeeouB, 
and  to  destroy  sof't-bodicd  iiiRents  lor  tL«  sake  ot'tUeir  joices.  ' 
The  trees  principally  attacked  by  tlio  lana  are  the  apple,  , 
cheny,  oak,  and  willon'.  Plat^cerui  quircns  (ulJ)  is  a  much  sinalleT 

insect  of  the  same  family,  of  a  bla^kisb  color,  and  Is 
foand  in  the  rotten  wood  of  oak.  Pagaalut  ooMUitw, 
J  (Ijec.).(53}  isa  large  black  beetle,  and  is  very  conimoa  in 
llilar>-|aDjl ;  in  old  oak  stumps  and  logs,  in  the  spring. 
The  thiity-seconcl  family,  Hcarabakda,  contains  in- 
seets,  the  bind  legs  of  which  are  placed  bo  near  the 
extremity  of  the  body  as  to  t^ive  the  beetle  a  moKt 
extraordinary  appeaiance  when  walking;  this  peca- 
liar  formatioa  is  iievortUcless  particularly  aerviceatde 
in  roUiue  the  balls  of  exvremeutitious  matter  in  whldi 
they  inclose  their  eggs.  Tlicse  balls  are  at  flrsttneg- 
nlar  and  soft;  bat-,  by  degrees,  and  daring  the  prooesa 
of  rolling  along,  become  roond  and  harder ;  thoy  are  jiropelled  by  means 
of  the  hind  legs,  the  insects  occastomdly  mounting  to  the  top  when  th^ 
find  a  difliculty  in  urging  them  along,  probably  to  de- 
stroy their  enuUibrium  ;-8omctimes  in  I'olling  these  balls 
the  beetles  stand  almost  (m  their  beaia  with  their  heads 
turned  Irom  the  ball.  These  maneuvers  have  tOt  their 
object  the  burying  of  the  biills  in  holes,  which  the  insects 
have  previously  dug  iu  the  earth  for  their  reception,  amd 
\  it  is  upon  the  dung,  of  which  the  bails  ore  composed  and 
thus  deposited,  that  the  larvx  feed  when  hatched  out ;  the 
J  males  as  well  as  the  females  assist  in  rolling  these  balls. 
The  type  of  this  family  is  the  Scarabwus,  or  saered  beetle 
of  the  Egyptians,  Ateuchus  ^ffyptiorum  of  Latreille.  The  best  knovn 
'  t  common  beetle  of  this  family  iu  this  country  is  the  Oun- 

ton  Uevis,  (04)  nsnally  termed  the  tumble-bog.  II%esB 
insects  may  be  seen  almost  any  fine  summer  dny  oa  the 
public  roads  in  the  conntry,  employed  in  rolling  balls  of 
manure,  formed  from  the  excrements  of  horses  and  owttie 
in  the  highway.  Another  well-known  insect  in  the 
V  middle  or  more  southern  State  is  the  Phmunu  emni- 
\  fex  (55)  (Lee.);  this  beetle  is  of  the  most  boantiiiil  metal- 
lic greeu,  purjile^  and  gold  eolors,  but  of  a  very  disyost- 
ing  odor  when  handled.  The  males  of  this  species  are 
funiished  with  a  long,  recurved  horn  on  the  head,  the  use  of 
\*Mf/  ^^'^^  '^  unknown.  This  insect  feeds  also  on  manure  and  excxe- 
\||/^  meats  in  the  hirva  state.  The  Aphodiini  f5(>)  are  smidl  beetles  of 
'^fMS  an  oblong  or  ovalform,  of  obscure  black  anu  brown  colors,  and  m^ 
(*^\  l>e  found  swarming,  during  the  spring  months,  in  or  aboat  the  dang 
S6.  of  herbivorous  animals  or  about  manure.  Apliodiua  fimetariuM  (66) 
s  a  well-known  beetle  of  this  tribe,  whichDoctorLeconte  says  "has  bem 
.  introduced  from  Kurope,  but  now  is  pertectly  natoialiMdf 
\  especially  in  the  northern  parts  of  this  country."  Tbo  tribe 
'  Oeotrupini  are  beetles  of  a  rounded  form,  living  iu  ezcxe- 
^mcuts  and  manure.  Our  native  insect,  Oeotniaea  iplM- 
^dMJu«,(<37),  isa  l>cetlo  of  moilemtely  large  size,  and  is  ., 
iV'cmarkable  for  its  beautiful  greeu  and  golden  metallic^ 
'  colors ;  it  is  found  also  in  manure  and  excrements.  7 
1  The  tribe  Trogini  (o8)  consists  of  oblong,  oon\-ax 
insects,  frequently  wilJi  very  roagh  or  rugose  wing- 
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cases ;  they  live  in  ilriod  decomposing  animal  matter,  and  when  dis- 
turbed liave  the  I'ncuUy  oi'  counteriWrinp:  death;  tliey  are  able  also  to 
ppwluce  a  creakin;:  noise  by  alternately  rubbing?  the  front  part 
of  the  mesothorax  a^^inst  the  iirothoracic  cavity,  or  more  pro- 
Irihly  the  extremity-  of  the  hoily  aprninst  the  ehi:ra  or  wiug- 
o'ases.  Trox  terraitri%  (5S)  (f?ay,  LN  p.  203)  is  an  exam])le  of  this 
tribe.  The  insect  i:^  of  a  blackish  color.  The  subfamily  Melolon- 
thit^fv  feed  exclusively  on  vegetable  matter.  Hoplia  debilis,  59. 
(.lO)  (Leo.  Jonr.  Acad.  IM,  j)."*J83),  a  sinall  dnrk -colored  beetle,  was 
found  very  abniidaTit  on  the  foliage,  and  especially  on  the  flowers  of  the 
jH»ar  in  3Iaryland,  \v.  the  spring.  Wcstwood  states  that  the 
Karopenn  Hoplia,  when  disturbed,  counterfeit  death  by  extend- 
inj;:  their  le;rs  in  a  stiflcned  manner,  and  in  different  directions. 
IHchelfniychn  (hrxafjnna)  ciouffatula  (00)  (Lee),  or  i^longated 
!i>rk  claw,  ^Fitch,  3d  I'ep.,  1850,  ]\  17  J),  is  a  small,  hairy  beetle 
of  n  somewhat  elonj::ate  square  f4nin,  and  of  a  brown  metallic  *  (x). 
«t»Ior:  and  U  said  to  feed  upon  the  foliage  of  the  hazel.  Two  other 
species.  IK  ftuhrittntn  (T^'itch,  3d  liop.,  18r)G,  p.  475)  and  1>.  linearis 
(Fitch,  3d  Rep.,  1850,  p.  475),  or  *•  linear  fork -claw,"  are  said  also 
to  destroy  the  foliajre  of  the  hazel ;  while  T),  alhicollinj  (01)  or 
white  necked  pine  beetle,  (Fitch,  4th  Hep.,  1857,  p.  747),  is  said  to 
feed  npon  the  lulia^re  of  the  Avhite  pine.  Comptorhina  Omaloplia) 
reifperfina  (01*)  (Harris,  p.  o,\)  foods  on  the  folin^^o  of  the  sweet  britir 
and  rose,  f^ei-icn  (Oaifttapfia)  ftericat,  (0.S)  (Hams,  ]>.  ;j3;  Say,  2,  ®- 
p.  144),  a  small  chestnut  brown  beetle,  feeds  also  during  the' evening  in 
snmmer  on  the  folia;xe  of  the  swoot  briar  and  rose;  while  Serica  iricolor 
(64)  (Say,  2,  p.  145)  <lestroys  the  foliji^e  of  the  pear  and  apple.  Say  states 
that  this  speeiis  abounds  in  hilly  and  mountainous  situations  in  the  month 
of  May,  and  may  be  seen  flyin;?  about  among  whortleberry  bushes  in 
snch  pmfusion  that,  in  a  vc^iy  short  time,  any  nnmbiT  desired  may  be 
collected ;  he  also  says  that  wluMievor  a  female  alights  on  the  ground 
she  is  immediately  surrounded  by  a  number  of  males. 

The  mii4*h-drea<led  rose-bug,  Macrodach/lu.^  subspi}wsir8  (05) 
(Harris,  p.  IM :  Fitch,  1st  Kep.,  p.  245,  &c.),  belongs  to  the 
same  snb-family.  The  female  deposits  her  o^^i^,  to  the  number 
of  about  thirty,  in  the  ground  in  June  or  »July;  the  larva^  feed 
npon  tender  roots,  and  attinn  their  full  gro^^th  in  autumn ; 
they  then  descend  to  pass  the  winter  in  a  semi-torpid  state, 
below  the  reach  of  frost  The  pupa  is  fonned  in  May,  in  a  cell 
of  an  oval  shap(»,  under  ground.  The  perfect  beetle  ai)pears  in  ^' 
May  and  June,  assembling  in  great  numbers  on  roses  and  the  flowers  ot 
elder,  ox-eye  daisy,  &c.,  antl  feeds  ui)on  the  foliage  and  flowers  of  fruit 
and  forest  trees.  The  apple,  grape,  cherry,  plum,  peach,  oak,  and 
rose,  vegetables,  maize,  grass,  &c.,  do  not  escape  their  attacks;  and, 
indeed,  tljc»se  l)eetles  are  almost  omnivorous.  In  3Iaryland  they  are 
^specially  destructive  to  roses  and  grape-vines.  Their  whole  transforma- 
tion, from  the  egg  to  the  perfect  beetle,  is  comiMctcd  within  the  spfice  of 
one  year. 

Drplnf(uis  pucloJoiithaJ  soydida  (00)  (Say,  2,  [).  200),  a  small, 
Siontly  built  beetle  of  an  obhmg,  slightly  convex  form,  and  of 
a  color  from  pale  chestnut  to  dark  brown,  is  found  in  consider- 
able nnmbers  in  spring,  in  ^Miiryland,  on  the  flowers  of  the 
pear.  The  beetles  generally  known  as  !May-beetles,  June- 
bngs,  &e..  which  are  so  abundant  in  certahi  localities,  and  do 
<o  naieh  injury  to  the  leaves  of  forest  and  of  fruit  trees, 
lielong  to  this  sub-family.    These  beetles  are  of  a  mediiun  size,  and  gener- 
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ally  of  a  brown  color;  there  arc  several  species  differing  but  sliglitly  fSrom 
one  another  in  size,  form,  or  color. 

Lachno8ter)iafu8ca  (Lee),  (G7)  fPhyHopliagaguercinaJ  (Har- 
ris, p.  30;  Fitch,  3d  liep.,  185G,p.3G8)  is  one  of  our  most  oom- 
mon  species.  The  larvae  are  fat,  fleshy  grubs,  and  feed 
upon  roots  of  grass,  &c.,  under  the  earth,  and  are  fre- 
quently very  destructive  to  meadows  and  pastures.  The 
pupa3  are  formed  in  a  smooth  cell  or  cavity  under  ground. 
The  insects  are  nocturnal  in  their  habits,  appearing  in  May 
and  June,  and  feed  upon  the  foliage  of  the  apple,  elm, 
maple,  oak,  cheny,  plum,  and  fruit  and  forest  trees  in 
general.  Tlie  principal  species  are  Lachnosterna  fPhylUh 
^'  phuga)  micam,  {(jS)  L,  hirticula  (G9)  (Ilanis,  p.  33),  Holotrickia 

crenulata  (70) (Harris, p.  32), and  TricAcj»^e«^/>i7<>«/^Z/w^tm^w (71) (Harris, 
p.  33.)  These  beetles  are  all  of  the  same  habits,  and  teed  upon 
the  foliage  of  all  the  fniit  and  the  forest  trees  mentioned  above. 
Leunis  gives  the  history  of  a  somewhat  allied  European  beetle, 
MololontJui  vulgarvt^  or  cock-chaQer,  which  may  throw  some 
light  on  our  native  species.  lie  states  that  the  female,  about 
24  hours  after  pairing,  creeps  into  the  earth  to  deposit  her  eggs, 
from  which,  after  a  period  of  four  to  six  weeks,  the  young  larvfld 
71-  hatch,  and  feed  upon  roots  under  ground.  The^se  larvsB  in  four 
years  attain  their  full  size,  so  that  every  four  years  (consequently  every 
fifth  summer)  they  ap]>ear  in  the  greatest  numbers.  Katzeburg  considers 
it  four  years,  but  the  Swiss  and  the  Ithine  people,  on  the  contrary,  think 
it  only  a  three-years'  generation,  considering  the  fourth  year  an  excep- 
tion (Leunis,  p.  457).  Kollar,  however,  states  that  the  female  lays  80 
to  90  eggs  in  a  heap  about  six  inches  under  ground ;  the  lar\*2e  appear 
in  about  14  days,  and  the  complete  transformation  occupies  a  space  of 
five  years ;  or,  if  its  transformation  is  retarded  by  food  or  weather,  some- 
times even  six  years  elapse. 

Polyphylla  fMeloUmthaJ  variolosa^  (72)  or  the  scarred 
melolontiia  ^Flarris,  p.  33),  a  large  chestnut-colored 
beetle  with  lighter  marks  or  scars  on  the  w^ng  cases, 
is  nocturnal  in  its  habits,  and  feeds  on  the  foliage  of 
elm,  mnple,  oak,  apple,  cherry,  plum,  and  other  forest 
trees,  and  fruit  trees  in  geuend.  An  insect  of  tbe 
first  group,  AnomalWj  which  consists  of  beetles  <rf 
small  size,  is  rather  common  in  Maryland.  This 
beetle,  Anomala  variam  (73)  (Harris,  p.  34),  api)ear8 
during  the  summer  months,  and  fec^ds  ui>on  the  foliage 
of  sumach,  and  both  wild  and  cultivated  graiie  vines. 
Tliiity  siH^cimens  of  this  species  wei*e  taken  from  the 
stomach  of  a  king  bird,  or  tyntnt  fly-catcher  (^I^roniMif 
CaroUnensisJ^  which  had  been  shot  by  a  Maryland  farmer  under  the  mis- 
taken idea  that  the  bird  was  catching  his  bees.  Another  si^ecies,  Spilata 
(Anomala)  hicicola^l-it)  (Fitch,  1857,  ]>.  403),  a  small  chesuut-brown 
beetle,  also  feeds  upon  the  foliage  of  the  grape,  while  a  variety  of 
the  sixmein^cctj  A.  pinicola  (75)  (Fitch,  1857,  p.747),  is  said  to  destroy 
the  foliage  of  the  southern  pine.  Group  2,  Rutelcej  contains 
the  spotted  pelidnota,  Pelidnota  punctata  (70)  (Harris,  ]).  25; 
^^  Fitch,  185G,  p.  403).  This  insect  is  a  large,  livid,  chesnut- 
yellow  beetle,  with  three  bhick  spots  on  each  wing  cover,  and  two 
upon  the  thorax;  it  is  diurnal  in  habits,  and  feeds  uiK>n  the  foliage  of 
both  wild  and  cultivated  gi*apes;  it  is  also  accused  by  some  grape- 
growers  of  cutting  off  the  bunches,  thus  injuring  the  smaller  side 
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Tbe  larva  is 


Ootalpa  (Areotia)  (a«(jjcm,{7J)the  "woolly  areoda,''  or 
gtddsmitli'rt  beetle,  is  a  UirRe  iiiiueci  ot'a  beaiitirnl  golden 
or  metallic  luster,  which,  during  rlic  d;i,v-tiuie.  liidea  under 
the  foliage  ot'iree3,aud  falls  so  ttic  groiuid  wLeu  disturbed. 
At  twilight,  bon'e,ver,it  tieeds  upon  the  foliage  of  the  elm, 
bickoiy,  i>oplar.  oal^,  willow,  aud  otber  forest  trees. 
Tbe  lan'a  pi-obabl.v  lives  in  tbe  eartli.  and  feeds  upon  : 
i-oots  of  plants.  Tbe  second  trilie,  Dynastini,  numbersi 
among  its  foreign  uiciuberR  many  very  large  beetles ;  some 
of  tbe  genera  arc  reniailiable  for  the  size  aud  forni  of  tbe 
horns  on  tbe'tliornx  and  beiid  of  tbo  males.  Tbo  larvai  ' 
Keuerally  are  (bund  iu  ricb  vegetable  mold,  or  decaying 
Tood.  Our  native  B\tecie»  Xyloryctea sat ifrns  (Lai.),(7S)alargeboetloof  a 
black  color,  wus  taken  at  tbe  i-oot  of  au  asb  tree,  nud 
also  of  a  sweet  gum. 
Strategua  antams  (7!)) 
(Lee.)  LiuiTOws  in'saudy 
tields  (New  Jersey),  do- 
scendiug  to  a  deptb  of 
from  one  intb  to  a  foot,  ^ 
tbe  females  always  going? 
deeper  than  the  male^. 
By  searching  for  them  ,™ 
early  in  tbo  morning,  ' 
they  can  be  captured 
\i  witli  greater  ease,  as  the  earth  anfaud  the 
holes  is  fresh  (OessoTi).  The  beetle  is 
of  a  browu  color,  'ihe  sub-tribe,  Dyneu- 
tidm,  coutaius  oue  of  our  largest  and 
finest  beetles,  Z>^na8(e«  Iff^ru£(SO)  (Say,  1,  p. 
'-  y;  l'nteh,l85«,p. 

'"■  SUt),  the  mules 

oTvlucb  arc  (li»ti»giushed  by  singular  pro- 
tuberauees  or  boms  risiug  from  the  bead  and 
tlwrax ;  tliey  are  of  a  dirty,  greenish  cream 
Mlor,  having  tbe  wing  cases  mottled  or 
"potted  with  irregidar  black  Wotclies.  Two 
PWfect  male-s  wei-e  taken  in  Washington  in 
!>  yard  <»utaiuing  au  old,  decaying  cherry 
■ne.  They  weiv  also  Ibnnd  by  Bay  in  au  old 
^[lenjtroo  aecideutatly  blown  down  near 
I'hiladelpbia.  Air.  I'eale  stnlCK  lie  bus  also 
liMUid  tbem  iu  old  willows,  and  Mr.  Kidings 
!«*  many  of  tliem  fi-om  llie  limbs  oi  an  ash 
111  Vu-giuia.  Tbe  larva,  donbtlejjs,  feeds 
ii[»ii  decaying  woo<l.  Tribe  3,  Cetoniini, 
wuBists  in-incipally  of  insects  of  an  obloug, 
"^al,  or  depresse4l  form,  with  the  wing  cashes 
■lut  reaching  to  the  extremity  of  tbe  abdo- 
■"t'li.  In  regard  to  this  tribe,  Mr.  Walsh 
fPimirks  that  in  eoleopteni  (beetles),  the  ely- 
tra or  wing  eases  are  not,  as  far  as  is  known,  , 
a*<i  at  all  in  tJigbt,  and  some  of  them,  e.  g.,  ^ 
I'elonia  and  itsalUes,do  not  even  lilt  them  off  then:  baeks  when  they 
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fly.  (Wftlsli,  Prot-eeil.  Eut.  Soc.  Pbil.,  vol.  C,  p.  121).  Wcstwood  states 
that  t!ic  bfPtlcs  f'retnipiit  dowers,  on  ;lie.jiii«e  oi'  whicli  they  8»bsl6t,  the 
Btruetnrc  of  their  inaxillai-,y  lobes  enabling  thcni  to  lap  up  the  sweets. 
(>thi>r  ^|icric.4  ai-o  found  on  tniiiks  of  troca,  particuliirly  siicli  as  are 
uonndod,  nitd  from  which  th»  snp  tlowH.  A  iCuroiwan  8i)ecic8,  Vetonia 
hirta,  (81 )  ix  :iccuscd  of  doiiig  inncli  dauiitgc  to  the  tiowcra  of  the  npricottb}* 


eatiuff  o 


Of  the  noetary.  Uiieof  our  most  common  species  iii  Alat^htBd  is 
AUorltina  (Votinis)  nitida  (S2)  ( i^c.)  This  iusect  i3  a  large 
I)eetl<',of  a  lelvety  green  color,  with  a  light  cream -colored 
bonier  or  edge,  iiivat  numbers  of  it  neiotalieii  iu  Wash- 
ington from  the  truuk  of  amaple  which  had  been  woamled 
accidentally,  and  from  which  tho  sweet  juices  were-  liow- 
ing ;  the  beetles  clusteriitg  around  the  cut  like  bees,  and 
^  all  itusily  cugage^l  iu  lappitig  up  the  sap.  They  also  are 
said  to  injure  the  iii>e  fruit  of  thu  beech,  by  eating  holes 
in  the  nutn,  and  in  Kom»  of  the  southcru  States  are  80 
very  destructi\'e  to  ripe  tigs  as  to  have  acquired  the  local 
nnmeof  fig-eaters.  Euryiymia  fJCitphorinJ  melanehoUca  (8^) 
18  a  much  smaller  beetle,'  wliic-h  feeds  niwu  the  sap  from  diseaseu  or 
injiu^  cotton  bolls:  it  is  also  fonud  in  the  flowers.  £ttryotnia  (Erir- 
fti/nj(J/nri(i,(84)(9ay.L'.  p.  141  ;andllarris,  p.  40)  isa  very  com- 
mon beetle  of  a  brown  color,  checkered  or  mottled  with  a 
darker  tint;  thisiuHectalso  feeds  u)>on  the  sap  of  trees,  &c 
The  first  brood  appears  in  April  and  Slay ;  and,  ns  they 
■  fly  slowly  and  with  a  loud  hnnimiug  noise  near  the  gronud, 
may  at  the  tirst  glance  be  readily  mistaken  lor  large  hnm- 
,  hie  bees.  A  second  brood  api>cars  in  tho  autnmn,  and  pro- 
'  bably  passes  the  winter  iu  a  tori>iil  state.  The  larviB  pro- 
bably feed  upon  the  roots  of  herb;iceou3  plants.  The 
insects  themselves  frei|ucnt  the  flowers  of  tlie  golden-rod,  (iiolidago)^  and 
feed  upon  the  sap  of  cotton  bolls,  maize,  locnst.^^pi}  and  in  Che  antmnn 
Bometimea  do  considerable  damage  to  the  ripe  MMches,  pnmpkins,  and 
ligs.  Osmoderma  scahra,  (S5||«r  rough  OamodermOf 
(Harris,  p.  43;  FIteh,  185(>,  p.  3-0),  is  a  large,  some* 
what  flattened,  black  beetle,  the  larvie  of  which 
feed  upon  woo<l  iu  old  and  decaying  trees ;  the  papa 
informed  in  n  cell  made  of  the  fniginents  of  wood 
couiented  together;  and  tho  )wrlect beetle  apiieara 
in  suuuner,  and  is  found  on  the  foliage  of  apple,  oak, 
_and  other  frnif*,  and  also  loreat  trees.  These 
insects  when  handled  emit  an  odor  like  that  of 
Knssia  leather,  hence  their  name  Oamoderma,  &om 
thcUroek  wonls  signifying  scent  orodor,  and  leather. 
Otmwlerma  cremicoln,  (SG)  or  smooth  OsTnademui, 
^*  (Harris,  p.  41 ;  Fitcli,  1850,  p.  320),  is  very  Bimilar 

to  the  foregoing  iu  form  and  color,  but  may  readily  be  recognized  by  its 
smoother  appearance.  Tho  bectlo  feeds  upon  the  sitp  of  trera,  apple, 
cherry,  &c. 

TrichimfTngoHopeUmiexJ  Aella  (87)  (Fab.)  isanmch  smaller 
beetle,  having  a  %'eiy  distinct  triangolar  mark  of  yellow  on 
its  black  thorax,  like  the  Greek  letter  delta;  tlio  wing-cases 
j-iire  brown,  marked  with  black  spots.  This  insect  was  tbond 
in  August  and  September,  ftediug  on  the  sweet  liqoid  \^ 
at  the  base  of  the  flowers,  or  on  the  extmvasatert  sap  « 
from  injured  bolls  of  cotton.  Valfftta  faeticoUiaJ  ggvami-  / 
")  (Lee. ;  Fitch,  1857,  p.  6%),  a  small  beeUe  of  a 
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bUicki^li  color,  wns  fonnd  in  great  numbers  in  the  month  of  January, 
in  Maryland,  under  the  bark  and  in  the  rotten  wood  of  an  old  pine 
Mnniii ;  the  larvse  are  fleshy  grubs  resembling  somewhat  those  of  the 
Uay-boetlG. 

Tbo  thirty-third  family,  Bnprestides^  contains  several  spocyes,  many  of 
them  decorated  with  the  most  brilliant  metallic  tints,  and  sometimes 
present  the  beautiful  contrast  of  yellow  spots  on  a  highly  polished  blue 
and  green  ground;  these  b^tles  are  in  general  of  elongate  form.  The 
larvfe  nsnally  are  fleshy  grubs,  having  the  head  and  first  segments  of  the 
body  very  much  enlarged  or  flattened  out :  they  perforate  the  stems  of 
living  plants  and  trees.  The  perfect  beetles  creep  but  slowly,  but  are 
very  active  when  on  the  wing.  They  are  found  partly  in  flowers  or  on 
trees  and  logs,  where  they  appear  to  be  sunning  themselves  during  the 
hotter  seasons  of  the  year ;  when  disturbed  they  fold  up  their  legs  and 
anteimss,  and  fall  to  the  ground.  The  female  has  a  retractile,  homy  plate 
at  the  end  of  the  abdomen,  which  she  uses  for  the  purpose  of  depositing  her 
eggs  in  the  chinks  of  the  bark  of  trees,  within  which  the  larvae  reside. 
Chgleopkara  fvirginicaj  Virginiensis  (89)  (Harris,  p.  48; 
Fitch,  1857,  p.  099),  is  a  rather  common  species  in  Mary- 
land ;  the  larvte  burrow  in  the  wood  of  the  pine.  Katze- 
burg  states,  of  an  allied  European  species,  that  the  lan-a- 
state  lasts  two  years ;  Perris,  on  the  contrarj^,  says  only 
one.  This  insect  is  one  of  the  largest  species ;  it  is  of  a 
dark  brassy  bronze  color,  with  a  bright  golden  metallic 
luster;  the  wing-covers  and  thorax  are  beautifully  sculp- 
tured or  indented  with  deep  furrows  or  lines.  A  very 
similar  beetle,  ChaXooplwra  liberta  (90)  (Fitch,  1852,  p.  192,)  sd. 

is  also  injurious  to  the  wood  of  pine  trees,  and  may  be  found  on  the  trunk 
oS  pioes  in  summer  and  autumn.  The  second  group,  BupresteSy  contains 
species  of  moderate  size,  and  usually  of  elongate  form.  IHcerca  in  gen- 
ml  is  of  a  dull  bronze  color,  and  is  remarkable  for  the  tips  of  the  elytra, 
or  wing-covers,  being  more  or  less  prolonged,  forming  a  kind  of  taiL 
Dieerea  divaricata  (91)  (Harris,  p.  49  5  Fitch,  1856,  p.  330,  &c), 
is  found  from  Jnne  to  August  on  the  trunks  and  limbs  of  trees 
of  apple,  beech,  cherry,  and  peach,  where  the  larvas  reside,  and 
mine  into  and  destroy  the  sap-wood  under  the  bark.  I>icerca 
lwriia{92)  (Harris,  p.  49;  Fitch,  1850,  p.  441),  injiu-es  the 
hickory  in  a  similar  manner,  while  the  larva  of  IHcerca  punctu- 
lata  (Fitch,  1857,  p.  706)  feeds  principally  on  the  wood  of  the 
pitch-pine.  A  beetle  answering  to  BupresUs  (Amcylochira)  *i- 
CMMOto,  or  orangA-lined  Buprei^tis  of  Fitch  (4th  Kep.  1857,  p.  105),  was 
fonnd  very  plentifiil  in  Washington  early  in  spring.  The  insect  is  of  a 
dark  bronze  color,  with  three  disthict  lines  of  an  orange  color  on  each 
wing-case ;  in  the  i)erfect,  or  imago  state,  it  feeds  upon  the  tender  shoots. 
AwSflockira  striata^  (95)  (Fitch,  1857,  p.  703),  a  beetle  of  a  most 
beautiful  golden  metallic  lustre,  with  longitudinally  striped 
wing-covers,  is  found  in  summer  on  the  spruce  and  pine ; 
the  larva  appears  to  prefer  the  dead  wooil  of  stumps  and 
logs,  and  the  perfect  insect  probably  feeds  on  the  tender 
leaves  and  buds.  The  insects  in  group  3,  Anthaxia,,  are  gen- 
erally of  small  size,  and  usually  flattened,  rarely  of  linear  form. 
JUeianapkila  (Ckryi6bothris)fulvog%ittata  (96)  (Lee.)  and  Harris,  p.  51),  Tra- 
chgpteris  (Fitch,  1857,  p.  706),  in  the  larva  state  probably  feeds  on  the 
wood  of  the  white  pine.  Group  4,  Chrysobothris^  contains  species 
of  rather  broad  and  flattened  form,  having  on  their  wing-cases  im- 
pressed bands  or  spots,  and  are  sometimes  of  brilliant  metallic  colors. 
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Chrysobothri.<i  femorata,  (97)  or  thick-legged  Buprestis  (Harris,  50; 
Fitch,  1st  liop.,  p.  25,  &c.),  in  the  larva  state  bores  into  the 
solid  wood  of  the  apple,  peach,  and  oak ;  and  the  x)erfect  beetle 
appears  from  May  to  July,  on  the  trunks  and  limbs  of  the  trees, 
in  thp  sunshine.  Fitch  states  that  its  original  food  consisted  of  the 
The  larvai  are  subject  to  be  destroyed  by  the  larvae  of  some  hymen- 
opterous  fly.  The  larvffi  of  ChrysohoihHs  Harrissii  (98)  (Fitoh,  1857, 
1).  703)  bores  into  the  small  limbs  and  saplings  of  the  vhite  pine,  Chry- 
sohothris  calearafa  (99)  (Harris,  50),  in  the  lar\'a  state  is  said  to  bore  holes 
in  the  tnmksof  wliiteoakand  peach.  Chrtfeobothris dentipes {100)  (Harris, 
p.  49;  Fitch,  1858,  p.  793),  or  ^'tooth-legged  Buprestis,"  in  the  larvfiB  state 
feed  also  on  wood,  boring  holes  in  the  trunk  of  the  oak,  or  form  long. 
slender,  winding  passages  or  serpent-like  tracks  between  the  bark  ana 
wood  of  felled  timber.  The  perfect  beetle  makes  its  appearance  from 
May  to  August.  Tribe  5,  AfirilinU  are  usually  slender  beetles,  bat  some- 
times the  body  is  very  broad  and  flat ;  in  both  these  cases,  however,  it 
narrowed  behind.  Agrihis  rvJicoUis  (101)  (Say,  2,  p.  595)  is  a  small 
beetle  of  a  narrow  form,  and  in  the  larva  state  is  said  to  feed  on  the 
])ith  of  the  raspl>erry.  Leuuis  states  that  the  larvse  of  some  of  the 
101.  European  species  (io2)  are  injurious  to  the  beech  and  oak.  The 
larvae  begin  their  galleries  in  the  one  to  two  inch  thick  beeches,  under  the 
bark,  and  feed  from  two  to  three  years ;  the  tree  thus  attacked  witlien 
and  dries  u]).  A  European  species  is  also  mentioned  by  Westwood  as 
burrowipg  in  the  wood  of  the  i)ear.  One  of  our  native  species 
Agrilusegenus  (103)  (Lee.)  was  found  in  gre^t  numbers  in  Virginia, 
feeding  upon  the  foliage  of  the  locust,  fRobiniapsendacaciaJ^  the 
leaves  attacked  being  literally  riddled  with  the  holes  made  by 
these  beetles.  The  insect  is  very  small  in  size,  narrow  in  fomi. 
and  of  a  metallic  or  bronzed,  dark  greenish  color.  The  second 
group,  Brachesy  Dr.  Lecoute  states  are  almost  identical  with  tbB 
European  TracheHj  and  have  the  body  rarely  elongated,  bat 
usually  broad  and  ovate.  Our  native  upecieSy  Brachys  tennin- 
ans,  (104)  (Lee),  is  merely  mentioned,  as  its  food  is  not  known, 
from  the  lact  that  it  is  a  European  S])ecies.  Trachys  minuta 
(105)  is  said  by  Westwo(Hl  to  be  found  on  the  hazel,  upon  the 
leaves  of  which  it  is  said  to  feed.  Some  of  our  native  species 
may  n^pst  probably  be  found  in  similar  situations. 

The  tliirty-fourth  family,  ThrosddcVj  contains  only  a  few 
small  species ;  they  are  found  in  flowers,  and  have  been  classed  lot. 
with  the  EuciwmUlcc  by  some  recent  authors,  but  do  not  possess  the 
power  of  leaping  like  most  species  of  the  next  family,  (Lee.).  Westwood 
states  tliat  a  Euro])eaii  species  inhabits  the  wood  of  the  oak. 

The  tbii-ty-lifth  family,  ElateridWy  is  very  extensive;  a  few  of  the  first 
sub-family,  EucnemidWy  and  the  majority  of  the  third  sub-tamily,  Elate- 
rida\  possess  the  singular  power  of  springing  into  the  air  when  placed 
on  theii*  backs.  All  are  vegetable  feeders;  the  lar>{e  of  some  live  in 
the  earth,  others  in  rotten  wood,  while  others  prey  on  living  plan^ 
The  (|rst  sub-family,  EiwnemidWy  is  generally  com])osed  of  smaU  riender 
beetles,  having  their  antennae  insei-ted  in  grooves.  Euenemii 
am(cni<x)nm  (lOG)  (Say,  2,  p.  028)  is  found  on  leaves  or  nnder 
bark;  the  perl'ect  insects  possess  a  slight  leaping  power. 
Some  of  this  sub-family  iu  Europe  are  found  in  decaying 
oak  trees.  Dr.  Horn  found  Fornax  in  old  oak  stumps  in  a 
state  of  decay.  Sub-family  3,  ElateridcCy  have  their  antenno 
lew.  widely  separated,  and  when  placed  upon  their  backs  possess 
the  power  of  recovering  their  natural  position  by  leaping  into  the  air. 
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Dr.  I^conte  states  that,  after  foldiog  their  logs  nnd  anteDnse  closely 
together,  they  exteDd  the  piothora^  bo  as  to  Lriiig  the  prosternal  spine, 
on  the  nnder  part  of  the  body,  to  the  anterior  part  of  the  meaostemal 
cavity,  then  suddenly  relaxing  tho  rauscles,  ro  that  the  spine  suddenly 
ilcBcends  Tiolently  into  the  ca\ity,  the  I'orce  piven  by  this  sudden  move- 
ment canses  the  base  of  the  elytra  or  ning-covers  to  strike  the  sujiport- 
ing:  Borfoce,  and  by  their  elasticity  the  whole  body  is  propel]e<I  upwanls. 
ThiB  movement,  however,  can  be  better  observed  than  described,  by  any 
person  procnring  a  large  living  Elater  and  placinfr  it  on  its  back  oil  any 
flat  mr&ce.  From  this  habit  of  f«nddeuly  uprioglng  into  the  air,  these 
insects  are  known  in  Europe  by  the  common  name  of  "skipjacks,"  or 
^■sprmg  beetles,"  and  in  America  as  '*  snapping  beetles,"  and  erronconsiy 
"snapping  bngs."  AJaws  ocntlattis,  (107)  or  big-eyed 
BnappingbeeUe(Harris,p.  64;  Fiteh,  185(i,  p.  320,  and 
1858,  p.  794),  is  BO  named  from  two  large  eyc-Iike  spots  . 
oa  the  thorax.  This  insect  is  very  common  in  Marj'-  /' 
land.  The  larvie  feed  pn  old  and  dceaying  wood  of  ^ 
oak  and  apple,  and  in  Slarjland  have  been  taken  in  old  / 
[Hne  stamps.  Aiavaviyopt,  (108)  or  purblind  suaitpingC 
beetles  (Fitcb,  1S5G,  p.  330),  has  the  eye-like  spots  on  L 
the  thorax  much  smaller  and  indistinct,  and  is  found  \. 
alaoinoak,apple,nndpiuewood.  Mr.Evett,in  tliei'ro 
oeediuga  of  the  Entomological  Society  of  Phitadeli)hi;), 
Tol.  1,  p.  227,  states  that  bo  took  this  spi-cies  iu  the 
larva  state  and  reared  tbo  peri'ect  beetle.  In  the 
month  of  Itlarch  be  collected  sevenil  laivaj  of  this 
qiecies  near  Philadelpbiii,  in  an  old  pine  stum|i ;  the  /  jS 
pnpa  was  formed  nbont  the  2Dth  of  July,  and  the  |ier-  ^/"^ 
feet  insect  came  out  7th  of  August,  thns  remaining  in  loi. 

the  iniiKt  state  only  about  thiri^'en  or  fourteen  days.  The  well-known  fire- 
fly of  the  West  indies  belongs  to  this  family ;  it  is  an  Elater P^ropAortunoc- 
tUwMa  (1UU.)  Westwood  states  that  t  liis  sitecies  isupwanlsof  anincb  in 
length,  of  an  obscure  brown  color,  with  nn  oval  spot  of  a  dull  yellow  near 
each  posterior  auglo  of  the  thorax;  these  s])OtH  emit  so  strong  a  light  diir- 
ing  the  uight  that  it  is  easy  to  read  the  smallest  writing  by  ]ilacing  several 
of  the  insects  muler  a  glass,  or  by  moving  ;i  single  l)ectle  along  the  lines. 
They  are  termed,  by  the  mitives,  Cucuyos  or  Cutaijoa,  and  are  sold  to  bo 
attracted  by  Eights.  According  to  Spes,  their  light  proceeds  from  a 
phoBphoresceut  substance  contained  in  a  small  bag  In  the  thorax,  filled 
with  an  unctuous  substance  like  phosphoru»<,  6\n-  nbteb  the  trachex  are 
^read.  According  to  Humboldt  and  Boiipliind,  tlicy  feed  upon  the  roots 
of  the  sugar  cane  and  desti-oy  the  plants.  Mr.  Guilding,  however,  thinks 
that  the  damage  done  to  the  plants  i.s  in  a  great  mcasuie  owing  to  other 
insects.  Tliis  beetle  must  not  be  confouuded  with  the  i!re-fly  of  Madam 
11  eiiam,  which  inhabits  Surinam  and  other  parts  of  iSoutb  >..  _  ^^^ 

America,  as  the  latter  belongs  to  an  entirely  diflercnt  ^Ci^'^\lP 
order.    Our  common  lire-dies,  vulgarly  tcruicil  lightning-       ^         / 
bags,  belong  also  to  another   lamily  of  beetles,  \\liieh         '^v^ 
will  be  s|>oken  of  hereafter  raider  the  l^vipyrida.    The 
lar\'a  of  Elater  obacurus  (110)  is  one  of  the  niuch-th'eaded 
wire-worms  of  Euroi>c.    Westwooil  states  that  it  is  five 
years  in  attaining  its  perfect  state,  and  attacks  almost  all 
vegetables  and  roots.    It  is  readily  taken  by  laying  as  a 
bait  slices  of  lettuce  or  jtutato  wliei'cver  the  wii-c-worms 
are cMiieci ally  troublesome;  they  bunow  into  these  during 
the  uight,  and  iu  the  morning  may  be  collected  and  destroyed.    The  pupa 
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of  OrthoHtethm  inf meatus  (111)  (Lec.)^  a  native  species,  of  large  size,  and 
cliestimt-browu  color,  was  taken  from  a  decaying  chestnut  log  by  Ite. 
nom,  so  tliat  we  may  infer  tbat  the  larv»  fed  ui)on  wood.  The  gxonp 
Agnotes  are  insects  of  moderate  or  small  size.  Agriotea  manektis  (112) 
^^ —  (Lee.),  >l-o^i^(narris,  p.  5G),  truncatua  (Melsheimer  and  Fitch, 
18GG,  p.  527,)  resembles  the  wire- worm  of  Europe,  and  the  lanw 
feed  upon  grass  and  herbaceous  roots.  Leunis  states  tbaJt  anether 
m^  Euroi)ean  species,  Agriotes  aegetisj  (113)  is  very  plentiftil  in  fleUb 
and  meadows,  especially  in  spring,  where,  under  the  name  of  wire-wcmn, 
it  does  much  damage  to  iields  of  grain  by  gnawing  the  roots  of  the  plants 
causing  them  to  turn  yellow,  and  the  stem  to  die.  The  wire-worma  of 
this  8])ecies  also  feed  upon  and  destroy  the  roots  of  almost  all  gaiden 
vegetables. 

The  larva  of  our  native  Melanotus  (Cratany^uaJ  comanmiij 
(114)  (Harris,  p.  55),  was  found  in  Maryland,  in  rotten  wood; 
but  Dr.  Fitch  states  that  it  feeds  upon  the  roots  of  almost  any 
vegetable,  grain,  or  flower.    The  perf€|Ct  insect  was  also  takaa 
in  Maryland  in  winter,  hybemating  under  the  bark  of  tieeL 
The  thirty-sixth  family,  CehrioniSaB.   The  difference  Iwtween 
!!'>•      this  family  and  the  Eiateridce^  above  mentioned,  consLste  in 
the  greater  number  (six)  of  ventral  joints,  &c    The  insects  are  foand  fly* 
ing  about  at  night,  and  the  females  at  the  entroDce  of  holes 
which  they  construct  in  the  ground.    Oebrio  bieolor  (116) 
(Ijcc.)  inhabits  the  southeni  States,  and  is  of  a  brown  color. 
Westwood  states  that  the  European  Cebrio  gigas  is  fiMUnd  in 
abundance  after  showers  of  rain. 

The  insects  of  the  thirty-seventh  £ftmily,    Bkipicmidmf 
are  found  on  plants ;  they  fly  and  walk  slowly.    The  Eioo- 
115-       pean  s])ecies,  Bhipicera  marginata^  appear,  during  and  toward 
the  end  of  the  rainy  season,  and  is  found  upon  low  plimts,  gnawing  the 
under-stems,  but  never  upon  flowers.    M.  Laporto  considers  that  it 
undergoes  its  transformation  in  decaying  trees.    The  larvcB  of  one  of 
our  native  species,  Zenoa(Sand(alu8)'pic€a(ll&^  (Say,2,p.A31), 
is  found  under  the  bark  of  trees,  and  SandaluM 
niger(\ll)  (Knoch)  isoneof  the  species  best  known 
to  collectors.    Dr.  Ijeconte  states,  in  his  classifica- 
tion, that   8a)idaluSj  especially,  affects  various 
cedars. 
116.  The  thirty-eighth  family,  SchiaopodidWy  contains 

but  a  single  species,  found  in  Arizona,  and  will  therefore  be 
passed  over. 

The  thirty-ninth  family,  BaacyllidcB,  consists  of  insects  liv-  m 
ing  on  ])l<'ints  usually  near  water.  Our  native  species,  Odantan^x 
(DaaytcH)  invitiis^  (118)  is  merely  mentioned,  as  the  lar\''6B  of  a 
European  species  of  i>a«^f€«(119)are  spoken  of  by  Leunis  as  eating 
out  the  bottom  under  the  berries  of  the  raspberry.  The  larvie, 
118.  pupa,  and  perfect  insect  of  Ftilodactyla  elaterinaj 
(120)  a  small  brown  insect,  with  long  beautifully  pecti- 
nated autonnie,  were  taken  by  Dr.  Iloni  from  a  log,  prob- 
ably of  oak,  and  the  pnpa  wei*e  concealed  by  a 
thin  layer  of  wood  on  the  side  adjacent  to  the 
earth. "  Mr.  Walsh,  of  Illinois,  found  the  lar- 
vae of  Prionociiphon  fCi/^pfionJ  discoideus  (121) 
(Say,  2,  p.  272)  of  vaiious  sizes,  about  the  end  !«• 

of  .May,  in  the  hollow  of  an  oak  stump  containing  a  gallon  oi 
two  of  water ;  some  were  in  the  decayed  wood^  which  formed 


FOOD  AND  HABITS  OF  BEETLES.  95 

the  liiiiu^  of  the  bojlow,  bnt  most  of  tliem  were  attached  to  loose 
pieces  of  wood  and  bark  whicli  lay  at  the  Iwttoin.  The  insect  is  of  a 
p£de  brownish  yellow  color,  with  a  large  black  mark  ia  the  center  of 
each  wingr-cover.  The  European  species,  Cyphon  palUduft,  was  found  in 
mid-wiuter,  secreted  in  the  stems  of  reeds,  Lcunis  states  that  the 
larvse  of  Cyphoa  have  long  foui'-jouited  antenme,  and  that  tlie  perfect 
insects  live  in  tlowers. 

The  foitieth  family,  Lampyridw^  consists  of  insects  of  a  moderate  or 
small  size',  of  elongate  form,  and  of  soft  consistence.  Many  of  the  species 
of  the  second  tiibe  of  the  tirst  sub-family  i)ossess  the  reniarkablo  power 
of  emitting  light,  and  are  here  known  as  tire-tiies,  or,  more  viil/Gfarly, 
Ughtuiug-bugs.  Our  native  Lycus  cruentus  {VJ.2)  (Lee.)  is  of  a  red- 
dish orange  color,  with  the  ends  of  the  wing-covers  ti])])ed  with 
black.  These  insects  in  Europe  frequent  tiowei*s,  particularly 
thoseof  the  Umbellii*en!e,and  also  inhabit  decayed  trunks  of  trees. 
Didyoptera  per/aceta  (11*3)  (Lee.)  is  an  insect  of  muclf  the  same 
form  as  the  preceding,  but  is  of  a  black  color,  having  the  thorax  ^^^ 
margined  with  red.  The  larva  of  the  European  species,  Dictyoptera  san- 
guineuM^  ( 11^)  was  taken  under  the  bark  of  oak.  EUkhma  (Pho- 
UhuhJ  carruxctiSy  (125)  a  veiy  common  s))ecies  of  tire-liy  in  Mary- 
lan<l,  of  a  black  color,  having  the  thorax  margined  with  red, 
was  found  abundant  hybemating  under  the  loose  bark  of  trees 
in  winter.  The  larva  of  some  species  is  mentioned  in  the 
"Practical  Entomologist,^  voL  2,  p.  Gijj  as  being  lu-edaceous, 
and  feeding  on  viirioiLs  species  of  borers.  In  the  same  work,  vol.  1,  p. 
ID,  it  is  stated  that  the  larva  of  Ellipolampis  fPhotinusJ  pyraHsy  \^^ 
(L^)  an  insect  having  a  red  thorax  with  a  black  mark  in  the 
ceuter,  and  black  wing  covers,  margined  with  a  yellowish  color, 
lives  in  the  earth,  and  iirobably  feeds  upon  earth  worms.  The 
papa  is  said  to  be  slightly  luminous,  and  is  fonned  in  an  oval 
cavity  in  the  ground.  Westwood  states  that  the  iKxly  of  a  Euro- 
pean Lampyris,  (127)  the  female  of  which  is  commonly  known  as  the  glow- 
worm, and  is  not  furnished  with  wings,  is  long,  Hat,  and  soft,  the  head  small 
and  concealed  by  the  thorax;  the  legs  and  antenme  are  short ;  the  per- 
fect female  presents  much  the  ai)pearance  of  a  larva,  from  which,  how- 
ever, it  is  readily  distinguished  by  the  greater  number  of  antennal  and 
tarsal  joints.  The  light  is  emitted  by  this  insect  1n)m  the  under  side  of 
theabdomen,  several  of  the  terminal  segmentsof  which  arc  of  a  pale  color, 
indicating  the  extent  of  the  luminous  ])ropei'ty.  I'lic  males  as  well  as 
the  pupie,  and  even  the  eggs,  are  slightly  luminous.  The  glow-worm 
possesses  the  shigular  ])roperty  of  causing  its  light  to  cease  at  will.  Of 
the  family  Lampyridcc^  Westwood  also  states  that  the  female  deposits 
her  eggs,  which  iu*c  of  large  size  and  yellowish  color,  in  the  earth  or 
upon  moss  and  plants,  to  which  they  are  attached  by  a  viseid  substance. 
It  feeds,  as  does  the  ])erfect  insect,  upon  small  molluseous  animals, 
esiM.'cially  those  of  the  Zonitis  (Zone  snail.)  and  not  upon  leaves  orgi'ass. 
The  larva  is  stated  by  Dc  (ieer  to  attain  its  full  size  in 
April,  when,  it  prepares  to  assunu*  the  iK*rf(H*t  state,  from 
the  cfnnmencement  of  whitrh  ix^riod  until  it  becomes  a 
piTfect  insect  lifteen  days  only  are  consumed,  eight  of 
whieh  are  pass€»d  in  the  i)upa  state.  rhenfjodcH  plumona 
(12>)  (Say,  2,  p.G34)  is  a  very  singular  looking  insect,  of  a 
liruwnish  color,  and  having  the  wing-cases  exceedingly 
short  an<l  im|H»rfet*t,  these  organs  being  only  alxmt  one- 
third  of  the  length  of  the  abdomen.  The  antenna*,  are  ctx- 
ceedingly  beautifiU  and  graceful,  and  present  a  very  feathery  api)ear- 
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anco,  owiDg  to  the  third  and  the  following;  joints  all  emitting 
very  long  and  flexible  branches  from  near  the  base.  The  specimen 
figured  was  taken  in  Maryland  at  night,  having  been  attracted  by  a 
light  in  the  room.  Sub-family  2,  Telephoridw,  consists  of  insects 
of  a  soft  consistence,  and  of  a  long  narrow  form.  Chauliogrugihvs 
PennsylvanictiSy  (129)  (Lee.)  is  very  common  in  the  flow- 
ers of  tbe  cotton,  where  it  probably  feeds  upon  the  i>olleii 
or  nectar,  and  is  stated  not  to  be  predaceous.  When  feeding, 
it  protrudes  its  maxillary  setie  (twice  the  length  of  the  max- 
ilhe)  in  the  same  manner  as  the  tongue  of  fjepidoptera.  The 
insect  is  of  a  yellowish  color,  with  a  black  patch  on  the 
thorax;  the  wing-cases  having  a  larger  or  smaller  black 
120.  mark  at  their  exti'emity.  These  beetles  ap]iear  later  in  the 
season  than  the  Cliauliognaihiis  inarfiinatus^  (Hentz),  which  resembles  it 
very  much,  and  is  likewise  found  in  cotton  flowers.  Hentz  says  this 
insect  is  also  not  *|)redaceous,  and  when  about  to  die  generally  clasps 
the  petals  of  a  flower  with  its  mandibles,  in  which  position  it  may  often 
be  found  dead  and  dr>'.  This  beetle  appears  earlier  in  the  season  than 
its  relative  above  mentioned.  Telephoruft bilineatits  ( 130)  (Say,  2,p. 
118)  is  said  to  be  predaceous,  and  to  feed  upon  other  insects;  one 
of  them  was  taken  in  Maryland  in  the  very  act  of  feeding  on  the 
body  of  a  still  li\ing  chrysalis  of  a  butterfly  which  had  only  just 
130.  changed  from  the  caterpillar,  and  the  skin  of  which  was  yet'sott^ 
and  not  hanlened  by  exposure  to  the  air.  Wcstwood  states  that  the  Euro- 
peon  species  are  found  upon  flowers  in  spring,  but  are  very  voracious  or 
predaceous,  feeding  upon  other  insects,  and  even  devouring  such  of  their 
own  species  as  they  can  overcome,  the  females  not  even  sparing  theii 
own  mates.  The  larvie  reside  in  moist  eaith,  and  are  also  carnivorous, 
feeding  upon  their  own  species  Jis  well  as  on  eaith-worms.  They  pass 
the  winter  in  the  larva  state,  and  change  to  pupie  in  Apiil  or  May,  the 
perfect  insect  appearing  i  n  two  or  thi-ee  weeks.  West w(M)d  also  says  that 
the  snow  in  Sweden  and  the  numntainous  regions  of  Franco  has  been 
observed  to  be  covered,  to  a  considerable  extent,  with  an  immense  num- 
ber of  Tclephorida:^  together  with  a  multitude  of  other  insects,  which 
were  supposed  to  have  fallen  with  the  snow,  or  to  have  bt^n  de]>08ited 
in  such  situations  by  gusts  of  wind,  after  violent  temj)ests  have  defo- 
liated the  flrs  and  i)i!ie  trees.  Mr.  E.  lilantliard,  however,  suggests  that 
the  insects  had  ])reviously  resided  in  the  giound  covered  at  the  time  by 
the  snow,  through  which  they  had  crept  for  the  puri)ose  of  obtaining  a 
fresh  supi)ly  of  air. 

The  forty-flrst  family,  2Ialachid(v^  contains  insectts  having  the  body 
soft,  oblong  or  ovate,  and  but  shghtly  convex.  They  are  generally  of 
small  size  and  very  active,  being  found  u])on  flowers  for  the  sake  of  the 
insects  there,  u])on  which  they  feed,  the  females  not  even  spaiing  their 
mates  when  contined  together.  Some  of  tlie  European  Malachim  have 
the  anterior  angles  of  the  thorax  and  the  base  of  the  abdomen  furnished 
with  several  red,  bladder-like  appendages,  which  the  insect  is  able  to 
contract  or  dilate  at  will.  Mr.  Curtis  tliinks  these  ajipend- 
ages  may  enable  the  insect  to  inci-ease  or  decrease  its  gi'avity 
during  flight.  Kirby  and  S])ence  ivgaixl  them  as  being 
employed  for  the  pur])ose  of  alarmhig  their  enemies,  but 
Westwood  ctmsiders  them  as  a  portion  of  an  ap))amtus  for 
emitting  an  oll'ensive  elUuviato  be  used  forasimilar  ]mriK)se. 
CoUopH  quadnmai'ulatUH  (I'kM)  (Lee.)  is  a  common  s])ecies  in 
131.  Maryland,  found  on  flowers.  The  insect  is  of  a  small  size, and 
of  a  bright  red  color,  with  four  black  marks  on  its  wmg  covers.    The 
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forty-second  family,  CleridcSj  contaius  insects  seldom  exceeding  one 
ioch  in  length;  they  are  generaUy  handsomely  variegated  in  their 
colors;  some  of  them  frequent  flowers;  others  are  found  upon  or  under 
the  bark  of  old  trees,  stumps,  dry  wood,  &c.,  where  they  have  passed  the 
larvse  state,  during  which  time  as  larvae  they  arc  predaceous,  and  fiied 
■pon  the  larv»  of  wood-eating  insects.  Tho  first  group,  TilU^ 
are  generally  of  verv  long  and  slender  form.  Oi:r  native  spe- 
cies, Cymatodera  (Tiilm)  undulata  (133)  (Say,  2,  pp.  282,G38,)  is 
of  a  black  color,  with  the  thorax  margined  with  red,  &c.;  it  is  _ 
said  to  have  the  habits  of  a  notoxus^  and  was  found  hyber-  '  133. 
nating  in  late  winter  under  bark.  The  larva  of  the  Euix)pcan  species, 
TiUu$  ambulans  (134)  is  found  in  oak.  The  sub- group  2,  Cleri^  (135.)  con- 
tains insects  generally  with  more  or  less  bright  red  colors,  barrea  with 
bla«k  or  yellow.  They  fi-equent  flowers,  the  honey  j[)f  which  they  extract 
by  uieaBS  of  their  beautifully  ciliated  maxillae.  West  wood  states  that 
in  the  larvae  state  they  are  of  a  red  color,  and  are  very  destructive 
to  bees  and  wasps,  in  tho  nests  of  which  the  females  deposit  Iheir 
eggs  during  the  absence  of  those  insects,  and  upon  tho  grubs  ot 
which  the  larvae  feed ;  when  flrst  hatched,  the  larva  devours  the  grub 
of  the  bee  in  the  cell  in  which  it  was  born,  and  then  i)roceeds  from 
cell  to  cell,  pi*eying  upon  tho  inhabitants  of  each,  until  it  arrives  at 
maturity.  It  then  makes  a  small  cocoon,  in  which  the  pupa  is  formeii, 
and  the  perfect  insect,  when  fully  developed,  escapes  from  tho  nest,  the 
hardness  of  its  covering  suliiciently  protecting  it  from  the  stings  of  the 
bees.  The  European  species  (130),  ClerusapiariuSj  selects  the  hive  bee,  while 
ClentM  aivearius  (137)  chooses  the  mason  bee  as  food  lor  its  young;  while 
CleruM  f  ThanasimusJ  formicariusj  (138,)  also  European,  according  to  Leu- 
nis,  is  found  upon  rotten  or  new  ly  felled  timber,  esi)ecially  of  tir,  under  the 
bark  of  which  the  larvae  reside,  devouring  and  destroying  wood-boring 
insects.  In  the  Practical  Entomologist,  vol.2,  p.47,  the  larva  of  our  native 
TkanaMimusfPseudaclenis)  nigripes  (139)  (Say,  2,  p.  122)  is  said 
to  prey  upon  the  larva  of  Uylef^inus  aculeatusj  a  wood-boriiig  beetle ; 
and  tho  insect  itself  has  been  taken  under  the  bark  of  trees  in 
Maxylacd  in  winter.  The  beetle  has  the  thorax  and  up|)er  part  of 
the  wing-rovers  of  a  red  color,  while  tho  lower  pait  of  the  elytra  139. 
is  black,  barred  with  a  creamy  yellow.  Our  native  rseudoderm 
ichneumoneus  (14:0)  (Fab.)  was  found,  in  almost  inci^edible  numbers, 
in  the  interstices  of  the  biirk  of  red  oak,  by  Mr.  Fay,  in  winter, 
and  also  was  taken  in  Maryland  under  the  bark  of  trees.  The 
colors  of  this  insect  are  also  red,  black,  and  yellow,  but  difl'er- 
**^  ently  marked fi*om  T.  nignpes^  above  mentioned,  and  is  also  some- 
what larger  in  size.  Gi-oup  3,  Hydnocerij  contains  small  insects  ha\ing 
somewhat  the  form  of  Civindcla^  and  are  found  on  the  leaves  of  trees ;  they 

ate  very  active,  and  take  wing  easily.  Jlydnocera  (  CIcrmJ  h  umcr-  \^ J^ 

alis  (141)  (Say,  2,  p.  12-)  is  not  uucouimcm  in  Maryland ;  it  is  a  ^ 
very  small  insect  of  a  black  color,  with  two  red  pati-hes  on  the 
aaw^  upper  and  outer  edge  of  the  wing-covers.  Orilioplcura 
y/?K  damieornis(l^:l)(L{}ii.),E}wplium  ///orrtetVw/>/(Say,2,i).120, 
Ji  k  &c.,)  is  a  small  beetle  of  a  black  color,  with  ivd  Invad  and 
)j^^  thorax;  tho  antennjc  have  three  projecting  processes, 

somewhat  resembling  the  hornsof  a  stag,  hence  its  name.  i**- 
It  was  found  in  Maryland,  on  logs  cut  for  lire- wood  in  the  spring.  Ot 
Ihe  group  2,  Coryneiea,  Dr.  Leconte  says  that  our  species  of  yecrobia 
have  been  introduced  from  Enix)pe;  they  feed  on  animal  material  in 
houses,  and  on  carrion  in  the  open  air.  Corynetes  (Xvcrobia)  rujipts  (143) 
;Fab.)  is  a  very  small  beetle  of  a  metallic  greenish  color  and  brownish 
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legs,  and  was  fouiul  in  cheese  in  Marjland;  wliile  H^ecrobia 
^nolaccm{li4)  is  taken  on  dried  meat  ^^dcarrion ;  it  also  frequents 
flowers.  Leunis  states  that  this  beetle  is  a  cosmopolite,  and  in 
both  larva  and  perfect  state  it  is  predaeeous  and  destroys  other 
insects. 

Tlie  forty-third,  fam'y  LymexyUdcv^  contains  the  much-dreaded 
insGct  Lyniexi/lon  iMvale(hii))  oi'Euro])e,  which  is  so  destructive 
.  1^-  to  ship  timber  in  Northern  Eui':>pe.  Tiie  third  joint  of  the  maxil- 
lary pali)i  of  the  male  of  this  species  emits  numerous  long  and  pilose 
branches,  like  a  ])iece  of  coral.  The  use  of  these  ap])endages  is  as  yet 
unknown.  The  larvie  feed  on  wood,  and  are  very  common  in  oak  forests 
in  Northern  Europe,  the  timber  of  whii'h  it  perforates  and  greatly  injures; 
it  was,  indeed,  so  abundant  in  the  dock-yards  of  Franco  and  Sweden 
as  to  occasion  much  damage.  In  order  to  guard  against  their  attacks, 
it  has  been  suggested  to  sink  the  timber  under  water  at  the  time  of  the 
appearance  of  tlie  insect  in  its  perfect  or  beetle  state.  No  danger,  how- 
ever, is  to  be  api)rehended  from  our  native  species,  Lymexylon 
fV  sericcumj  (1-40)  or  silky  timber  beetle  (Harris,  p.  58;  Fitch,  1857,  p. 
y  702),  which  also  feedson  wood,  and  makes  long  cylindrical  burroi^'S 
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in  oak  and  other  forest  trees.   This  insect  is  of  a  brown  color,  with  a 
h  silky  appearance.    The  larvie  of  Hijlocmtus  Americanus  ^s.       ^ 
^\(Ui)  (Harris,  p. 51);  Fitch,  1858,  p.  71)2)  also  feed  upon  the     \/ 
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i4«.    oak  and  other  forest  trees. 

Some  of  the  forty-fourth  family,  Cupesidw^  also   probably 
feed  on  wood,  as  our  native  S]>ecies,  Cupex  cowco/or  (Lee.)  (148)  C, 
cinerea  (Say,  2,  j).  043),  is  found  under  bark  of  decaying  trees,       ^^ 
and  is  common  about  old  frame  houses.    The  color  of  the  insect  is  yel 
lowish  brown,  variegated  with  blackish. 

The  forty-tifth  family,  Ptinkla^  (141))  contains  insects  of  small  size,  of  oval 
or  sub-cylindrical  shape,  generally  short  and  obtuse  at  eaeh  end  ;  their 
colors  ai*e  usually  obscure;  when  touched,  they  counterfeit  death;  their 
movements  are  slow,  and  it  is  not  otten  that  they  make  use  of  their 
wings.  These  insects  are  found  in  wood  of  old  houses,  furniture,  rotten 
palings,  stumps  of  tnKts,  &(?.,  which  they  and  their  larvae  perforate  with 
round  holes  in  every  direction  ;  these  holes  are  filled  with  a  very  fine 
powder  formed  from  the  gnawed  wood  and  with  their  excrements.  The 
larvaj  of  some  also  destroy  grain,  skins,  and  collections  of  natural 
history.    Dr.  Leconte  states  that  th(»se  inst^'ts  have  been  transported 

by  commerci>  over  the  whole  globe.     The  larv»  of 
7^^/n?«</wr(150)(Linn.),/4«m(T«/w(Sa3',2,p.G41),arovery 
destructive  to  woolen  ck)ths,  grains,  collections  of  dried 
])lauts,  insects,  stufied  animals,  as  birds,  &c.;  ana  aJso, 
according  to  Audouin,  in  i)rovisions  of  flour  and  meaL 
This  insect  is  sluggish  during  the  day,  but  at  night 
commits  its  depredations,  and  maj'  be  attracted  by 
moistcniul  plant  stems  or  pieces  of  linen  at  night,  then 
shaken  cmt  and  killed  in  the  morning.    The  beetle  is 
very  small,  with  long  antenna^,  and  of  alight  chest- 
nut-brown color,  with  whitish  markings  on  its  wiug- 
covers.     Cocnocara  oculata  (Lee.),  (151)  Dorcatoma 
similin  (Say,  2,  j).  G42),  was  found  by  Mr.  Jacob 
8tantfer  in  pull-balls  (fungi).  The  larvaj  of  Sitodrepa 
(Anol)imn)  panicea  (152)  are  of  a  whitish  color  and 
ciuved form ;   when  full  grown  they  construct  for 
themselves  a  cocoon  of  soft  silky  matter,  mixed 
with  the  substances  on  which  they  have  fed ;  before 
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changing  into  tbo  pupa  state  it  appears  that  the  larva  has  the  instinct 
to  continue  the  boring  of  its  burrow  until  it  has  nearly  reached  the 
8arface,  so  that  only  a  small  barrier  remains,  which  the  beetle  can  pierce 
witUout  diflicuUy,    The  iMirl'ect  insects  genenilly  appear  during  the 
hottest  part  of  summer.    Dr.  Horn  states  that  the  pupa  state  only  lasts 
four  or  tive  days.  Both  larvio  and  perfect  insects  feed  upon  stale  bread, 
oatmeal,  shii>-biscuit.  specimens  of  natuml  history,  ginger,  rhubarb,  red 
or  Cayenne  i>epi>er,  and  even  cantharides  or  the  blister  flies  of  the 
druggists.    In  Maryland  they  have  been  found  in  great  numl)ers  in 
stortMl  wheat.    The  insects  Aiiobiuin  icssdatum  and  siriatum^  in  Europe, 
have  acquired  the  common  name  of  "  death-watches,^  from  the  noise 
which  they  make  during  the  pairing  season  by  striking  their  jaws  on 
the  object  upon  which  they  are  stationed,  by  way  of  signal  to  their 
mates,  which  is  answered  in  the  same  manner  bytlie  other  sex.    The 
noise  thus  produced  somewhat  resembles  the  ticking  of  a  watch,  and  is 
regarded  by  the  common  people  as  a  suiwrstitious  omen.  Oiu' 
native  insect  PtiUnus  rujkvndu  (loo)  (Say,  2,  j).  Ill))  is  merely 
mentioned  hero;  as  a  European  siwcies,  iHilinus  pecfenicornisj 
accoi-ding  to  Leunis,  is  called  by  the  Germans  '^  book-worm," 
from  the  destruction  it  ell'ects  in  books.    The  larvae  also  bur- 
row into  wood,  piei-cing  it  in  every  direction  with  cylindrical 
borrows ;    it  attacks  onk,   beech,   maple,   and   hazel.     The 
antennae  of  our  native  1\  rujiconiia  apiwar  beautifully  i>ectin- 
ated  at  the  ends  when  examined  with  a  magnifying  glass;  the  insect 
is  of  a  dark  brown  color,  with  rufous  legs  and  antenna*.    Sub-family  3, 
Bo$trichidce^  consists  of  insects  elongate  in  fornj,  with   their  heads 
osaally  deflexed  and  ])rotected  by  the  thorax,  which  forms  a  kind  of 
hood.    In  the  tribe  rtfoinij  however,  the  head  is  prominent,  and  not 
covered.    The  first  tribe,  Endecatominij  have  the  thorax  with    >^^ 
a  distinct  lateral   margin;    our  native  species  Endecatomus  ^yfy^ 
rugosua  (154)  (Lee.)  is  found  in  fungi,  and  has  been  also  taken    JMh 
under  the  baik  of  tulip  poplars.    The  insect  is  of  a  dark  or  ^ ;|{!!|!;»!|V 
brownish   black   color,  and   has   the  wing-covers   rugose  or  ^lijj!!;;' 
rough.    The  second  tribe,  BoHtriehini^  consists  of  insects  small "  \Jj 
or  moderate  in  size,  of  a  cylindrical  form,  with  head  deflexed,      i — i 
and  covered  by  the  hood-like  projection  of  the  i)ro  thorax.       *^ 
Synaxylon  (Apate)  basilare  (155)(Say,2,p.  180),or  the  red-shouldered apate 
(Fitch,  1850,  p.  441),  bores  in  hickory  wood  to  a  considerable 
depth,  preferring  the  hard  central  wood.    The  pupa  state  is 
aaaamed  without  any  special  preparation,  and  the  perfect  insect 
when  fully  fonnexl  turns  at  almost  a  light  angle  and  emerges 
through  a  hole  in  the  bark ;  the  ti'ansformations  from  the  larva 
to  the  pupa  state  are  made  in  a  very  short  si)ace  of  time  (Dr. 
Horn).    l)r.  Fitch  states  that  this  inscK^t  l)ores  small  holes 
toward  the  heart  of  the  trunk,  and  the  jmpa  is  foruied  at  the 
end  of  this  burrow;  the  beetle  attiK'ks  the  shag-back  hickory,  and  has 
also  been  taken  in  Maryland  from  the  elm.    The  color  of  the  beetle  is 
black,  with  a  red  patch  on  the  upper  j^art  or  shoulder  of 
each  wing-case.    The larvoj oX  Amphkerus (ApaU)  Uwauda- 
tm  (150)  (Say, 2,  p]>.  180  and  (i22),  or  a])plc-tNvig  borer  of 
Dr.  Fitch,  1850,  p.  330,  i)erforate  the  twigs  at  the  buds, 
making. holes  some  inches  in  lenglh  in  the  licart-wood, 
thus  causing  the  twigs  to  wither  and  die.   The  insect  is  of  a  dark 
color.   Rliizopertlia  pmilla  {hi^ii,)^  (157)  a  very  small  brown  beetle, 
is  said  by  Dr.  Leconte  to  be  found  in  wheat.    Tril)e  3,  Psoinij  consi^^ts  of 
iasects  of  large  or  moderate  size,  having  the  head  projuinent.    The 
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specimen  flprnred,  Fohjcaon  Stoutii^  (158)  was  sent  to  Mr. 
IJlke,  from  Fort  Tejon ;  of  its  habits,  liowever,  nothing  is 
known. 

As  the  first  part  of  Dr.  Leconto's  valuable  classiflcation 
ends  here,  and  the  second  part  has  not  yet  been  pub- 
lished, the  aiTangement  of  the  families,  &c.,  is  coutiuned 
from  Dr.  Leconte's  list  of  the  Ooleoptera  of  North  America, 
part  1st,  published  by  the  Smithsonian  Institution,  taking, 
liowever,  only  such  beetles  as  may  be  interesting^  to  the 
young  entomologist,  from  either  their  habits  or  their  food. 
The  family  Ten^rionidcc  consists  of  insects  generally  of  an  oblong 
or  ovate  form,  de])ressed  or  but  slightly  elevated,  having  the  thorax 
square  or  tra])eziform,  and  as  broad  behind  as  the  base  of  the  wing- 
cases  (Westwood).  Some  of  these  insects  are  found  in  wheat,  others  in 
decaying  vegetable  substances,  in  fungi  (Boleti),  and  under  bark  oi 
trees.  The  larva  of  our  native  Centronopus  calcaratus  (159){Lec) 
inhabits  black-oak  stumps ;  the  pnpa  state  lasts  only  about 
two  weeks  (HoiT]).  The  color  ofthe  beetle  is  black.  The 
larva  of  Xylopinus  saperdoides  ( IGO)  ( Lcc.)  also  inhabits 
black-oak  stumps;  and  the  beetle,  which  is  of  a  dark 
brown  color,  has  been  taken  from  under  the  bark  of 
153.  trees  in  midwinter  in  Maryland.  The  well-known 
meal-worm  is  merely  the  larvji  state  of  a  black  beetle,  Tenehrio 
molitorX  101 )  which  fiequen  ts  bake-houses,  coni-mills, 
and  granaries,  where  it  does  much  injury  by  devouring  meal, 
flour,  bran,  &c.;  it  is  also  very  destructive  to  8hi]>biacait8 
packed  in  casks,  which  when  opened  are  found  to  be  eaten 
through  by  these  larva>  and  beetles.  The  larv©  change  or 
shed  their  skins  several  times,  and  are  about  an  inch  in 
length,  of  a  cylindrical  and  linear  form,  very  smooth  and 
glossy,  and  of  a  yellowish  orange  color.  The  pupa  is  formed 
without  the  larva  previously  making  any  cocoon,  and  the  ]>erfect  inseet 
comes  forth  in  about  six  weeks,  more  or  less,  according  to  the  heat  of 
the  weather.  These  meal  worms  are  bred  by  bird  fanciers  in  Europe  in 
close  earthen  or  metallic  vessels  containing  stale  bread,  flour,  &c.,  &c., 
for  the  pur[)ose  of  feeding  nightingales,  &c.,  and  in  this  country  would 
be  an  excellent  change  of  diet  for  caged  mocking-birds.  Mr,  Curtis  states 
that  an  allied  species,  Tenehrio  obscunis  (102)  (Lee),  probably  does  more 
damage  than  the  above-mentioned  insect,  as  the  Ten^nio 
mollior  i)refer8  damp  and  damaged  tlour;  whereas  1\  obscurus 
prefers  that  which  is  dry  and  sound.  This  insect  is  found  in 
"P*  all  three  stages  of  larva,  pnpa,  and  perfect  insect  at  the  same 
%  time.  The  European  beetle,  Uloma  cornutUj  is  said  also  to  be 
1C4.  grain-feeding  in  its  habits,  and  to  be  found  in  bake-hoases 
in  London.  Our  native  species,  Uloma  cidhiarUt  (103)  and  impreua^ 
were  taken  under  the  bark  of  trees  in  Maryland,  in  spring; 
both  of  these  beetles  are  of  a  brown  color.  Boletotherus  {Boleto- 
phagus)  cornutus  (104)  (Iat.)  was  found  in  fungi  in 
Maryland.  JJopolcephala  hicornis  (105)  (Lee),  so 
called  from  the  two  horn-like  i)rocesses  on  the  head 
of  the  male,  is  a  very  small,  metallic  green-colored 
beetle,  very  common  in  ]\Iaryland,  under  bark  of 
trees  or  in  Bokii^  in  the  si)ring.  Uypophlccus  parair 
ellns  (100)  (Lee),  a  very  tsui all  brown  l>eetle,  was 
found  in  ]mssages  and  holes,  gnawed  ujider  the 
bark  of  pine,  in  Maryland.   Ilelops  viicans^  (^^  <^)>  **  medium  size,  or  rather 
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large  beetle,  of  a  beantiM  metallic  green  and  bronze  color,  was  taken 
fit>ni  under  the  bark,  or  in  decayed  cavities  of  oak  trees, 
in  qpring.  These  beetles  were  frequently  found  collected 
together,  to  the  number  of  eighteen  or  twenty,  in  one  hole. 
Many  oi  the  family,  CiiUliSa^  are  found  upon  flowers  or 
leaves,  or  in  hedge  rows ;  their  larvsB  are  said  to  reside  in 
rotten  wood.  The  larva  of  the  European  species,  Cistela 
oerambaidesj  was  found  in  oak^  in  the  month  of 
March.  Our  common  species,  CisUla  sericea  (1C8)  igt. 
(Say,  2,  p.  159),  is  very  common  in  Maryland,  on  flowers  in  late 
summer  and  autumn.  The  insect  is  of  a  brownish  or  clay  color. 
The  Lagriidw  have  the  head  and  thorax  considembly  narrower 
than  the  wing-cases,  which  are  of  a  soft  and  flosible  consist- 
ence. The  insects  are  found  in  Europe  in  woods  and  hedges, 
^^  or  upon  various  plants.  Like  the  cantharidfe,  their  bodies 
are  soft,  and  their  motions,  when  on  the  wing,  are  active,  although 
they  creep  but  awkwardly ;  when  disturbed  they  are  said  to  i)ossess  the 

E)wer  of  counterfeiting  death.    Lyonnet  states  that  the  larvae  of  the 
oropean  species,  Lagria  hirta,  is  found  under  dead  oakv^    j, 
leavee,  on  which  it  feeds.  Our  native  species,  Anthomacra  aenea  ^vgT 
(169)  (Lee),  was  taken  on  flowers.    The  larvae 
Pyrockroidce  are  generally  found  under  the  bark 
rotten  wood.  The  European  species,  F,coccinnea. 
under  the  bark  of  birch  and  in  the  trunks  of  decaying  oaks. 
Theimagoof  our  native  species,  PyrochroafiaheUa1a(\m)  (Leo.),  was  taken 
in  fioewers.    The  wing-covws  of  this  beetle  are  of  a  black  color,  while  the 
thorax,  head,  and  feet  arc  reddish.     Westwood  states  that  our  siHicies 
I^yrockroa  dendroides  (\Vef>t)^  Dcndroidcs  canadenKis  (171)  (Lee.), 
V|.       ^  is  extremely  rare  in  North  America,  and  was  found  by  Messrs. 
^iSff^  1^  aud  C.  Lewis  in  May,  beneath  the  bark  of  maple  trees,  of 
^/rt     which  the  cross  ways  of  the  gieat  Iluron  road  are  made.    The 
'jll j^*  maie^  are  distinguished  by  their  beautifully  phunose  antennae. 
J  w S    Oneof  the  family,  Anthicidcc^  Notoxns  monodon  (17*J)  (Lee), 
^^*       is  a  small  beetle  of  very  remarkable  form,  havin  <if  the  front 
part  of  the  thorax  projecting  somewhat  like  a  blunted  liorn  over 
the  head ;  this  i)eculiarity  is  not  confined,  as  in  some 
of  the  Lamellicorn  beetles,  to  the  male  alone.    This  in- 
sect is  of*  a  blackish  color,  with   red  thorax,  and  was 
taken  plentifully  on  the  flowers  of  cotton.    The  Melan- 
*dryini  reside  chiefly  under  the  bark  of  trees;  the  larvre 
of  tiynchroa  punctata  (Ia'c.)  (173),  Meleindrya  umbrina  (Mels.),live 
in  rotten  oak  stumps,  and  the  pupa  state  lasts  about  a  week 
The  beetle  is  of  a  brown  color. 
Insects  of  the  family  Mordellidw  have  the  body  elevated,  and 
arched  with  their  heads  inserted  very  low;  in  liabits  they  are 
active,  fly  with  rai)idity,  and  leaj>  well.    The  larvae  of  the  Euro- 
pean 8])ecies,  Mordella  pusiUa^  (174),  is  found  in  the  stems  of  the 
Marrubium  vulgare^  or  horehound,  leedinjx  ni»on  the  medullary 
substance;  the  pui)a  is  formed  in  June,  and  the  inia;2:o  in  July. 
Oui*  native  species,  Mordella  octopxuiciata^  ( 1 74 ),  is  taken  on  tlowers    jo^ 
m  Maryland^  and  is  a  small  beetle  of  a  black  color,  beautifully  /^rx> 
variegated  aud  marked  with  yellow.  n4. 

The  fanuly  Rhipiphmidw  are  probably  parasitic  in  their  habits,  as  the 
Euro|)ean  species.  RhlpiphoruH  paradoxus  is  said  to  inhabit  the  nests  of 
the  common  wasp;  hence  Ljitrielle  observes  it  has  beeii  inferred  that  it 
subsists  in  that  situation  in  the  larva  state,  and  is  probably  nourished 
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by  the  wasps  as  tbeir  own  offspring.  Westwood  also  states  that  the 
larger  specimens,  which  are  mnch  more  rare  than  the  smaller 
ones,  are  uniformly  found  only  in  the  cells  of  the  female  wasps. 
The  larvaj  of  another  European  species,  B.  btmaculatuSj  (175) 
reside  in  the  roots  of  the  1^e]devyngofEryngiumcampe«treJj\vhidi 
is  perforated  in  the  center;  it  is  not,  however,  impossible  that 
these  larva>  may  be  parasitic  on  some  larva,  residing  in  saeh 
situations.  Wlien  full  gi'own  it  works  its  way  out  of  the  root 
and  forma  a  pedunculated  cocoon  the  size  of  a  nut.,  attaehed 
to  the  stem  of  the  plant.  Our  native  species,  Rhipi- 
pkorns  Sayi  (175)  (Lee),  hicolor  (Say,  2,  \},  163),  is 
rather  common  on  flowers. 

The  family  /SYy^^'V/o?,  (17G)  contains  only  very  small 
insects,  which,  at  the  tirst  glance,  do  not  appear  to 
belong  to  the  Coleoptera,  or  beetles,  at  all.  These 
insects  are  of  a  dark  or  black  color,  and  are  para- 
sitic on  bees  and  wasps,  l)etweeu  the  rings  of  the 
abdomen  of  which  their  lar\'^re,  according  to  I^unis,  i7e. 

run  about  or  spring  like  Podura  (spring  tails).  The  x>erfect  iusect  has, 
however,  been  observe<l  to  work  its  way  out  of  the  body  of  the  bee,  on 
or  in  whi(*h  it  had  f(n*merly  resided. 

The  family  Meloidce  is  distinguished  by  the  head  being  dilated 
behind  the  eyes,  and  then  suddenly  narrowed  into  a  small  neck,  and  by 
the  claws  of  the  tarsi  which  are  bifid  (cloven  in  two).  These  insects 
are  much  variegated  in  their  colore,  and  generally  of  moderate  size; 
some,  however,  are  quite  large ;  in  the  larva  state  they  subsist  upon 
vegetable  substances ;  a  few,  however,  are  parasitic  upon  other  insects 
in  the  larva  state.  A  portion  of  them  counterfeit  death  when  alarmed, 
while  many  emit  a  thick  yellowish  fluid  from  the  articulations  of  the 
legs,  &c.,  of  an  unpleasant  scent.    Many  of  these  beetles  possess  stiong 

vesicatory  i)owers,  and  are  employed  externally  for  the 
jmrpose  of  raising  blistei's.  Our  native  si>ecies,  Mcloe 
angiisticollis (171)  (Say,2,]).  lOG),  or  "narrow-  neckeil  oil  bee- 
tle," (Harris,  ]).  140)  is  of  a  steel  blue  color,  and  found  on 
butter-cups  in  the  autumn ;  it  has  likewise  been  taken 
on  the  leaves  of  the  common  potato.  Westwood  states 
that  the  feniales  of  an  Euroi>ean  Meloe  burrow  into  ttie 
earth,  and  there  dejmsit  a  large  mass  of  yellow  e^s, 
agglutinated  together.  Tlie  larvai  when  hatched  are 
1^-  exceedingly  active  in  their  movements,  and  attadh  them- 
selves to  flies,  bees,  &c.,  which,  it  is  said,  they  suck.  Latrielle  suggests 
that  these  larvae  mount  upon  the  bodies  of  bees,  &c.,  in  onler  to  be  car- 
ried by  them  into  their  nests  underground,  where  they  feed  u]H>n  the 
food  laid  up  as  a  store  for  the  young  bees;  this  opinion  has  also  been' 
adopted  by  Krichson  and  Branclt,  but  Westwood  tliinks  that  all  these 
authors  neglect  the  fact  that  the  larvie  are  also  found  upon  8ifrphid€e 
and  Musddw  (two-winged  flies')  as  well  as  upon  bees.  Leunis  states 
that  the  female,  in  the  spring,  Inys  at  intervals  of  two  to  three  weeks 
her  numerous  eggs  in  a  hole  in  the  ground,  which  she  excavates  in  sunny 
l)laces ;  after  four  or  five  weeks  the  young  are  hatched,  of  a  yellow  color, 
and  strikingly  resemble  fleas.  Tlu\v  then  cn^ep  to  the  flowering  plants 
which  jire  visited  by  fossorial  or  digging  was])s  and  bees,  also  by  two- 
winged  flies,  that  are  tlu^msi^lves  also  ])arasitic  in  the  nests  of  H^nenop- 
icrous  insects,  and  fasten,  tlii^mselves  to  these  insects.  The  perfect  b^ 
ties  crawl  sh)wly  on  the  gi'onnd  or  among  the  herbage.  Tigrania  (Horla) 
""anguuiipennis  (178)   (Say,  2,  p.  IGG)  is  somewhat  rare  in  Maryland. 
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Westwood  states  that  the  larva  of  a  South  American  species, 
Horia  maculataj  destroys  the  larva  of  a  wild  bee  (Xylocopa), 
which  makes  its  cells  and  deposits  its  eggs  Id  the  trunks  of  trees. 
It  has  been  conjectured  that  the  larva  of  the  Horia  feeds 
npon  the  stores  of  food  laid  up  for  the  larva  of  the  Xylocopa^ 
178.  and  which  is  consequently  starved  to  death., 
MiusrobaMs Fahricii  (X79)  (Lee),  Epicauta  or  Cantharis  cinerea 
^Harris,  p.  138),  i6  exceediugly  common,  and  feeds  on  the 
foliage  of  honey  and  common  locust,  wild  indigo,  potato, 
EngSsh  bean,  &c.,  &c.  It  also  has  been  accused  of  injuring 
the  young  fruit  of  the  apple.  The  perfect  insect  is  of  a 
grayish  ash  color.  The  ^gg  is  deposited  in  .the  gi'ound  by  its. 
the  female,  and  hatches  in  about  a  month;  the  larv'ie  live  under 
ground  on  roots,  &c.,  while  the  i)erfect  beetles,  during  the  summer  at 
night  or  in  cloudy  weather,  devour  the  foliage ;  during  the  day-time  they 
bury  themselves  in  the  ground  or  hide  under  leaves,  moss,  grass,  &c., 
eating  mostly  in  the  mornings  and  evenings.  This  species 
of  beetle  is  said  to  be  exceedingly  destructive  in  Massachu- 
setts. 

The  black  Cantharis,  or  Blister-fly,  Epicauta  penn- 
sylvanica  (Lee),  (180)  Cantliaris  atrata  (Harris,  p.  139), devours 
the  foliage  of  the  potato  and  various  flowers,  such 
180.  as  the  China-aster,  and  is  very  abundant  in 
the  flowers  of  the  golden-rod  (Solidago),  Epicauta  cinet-ea 
(Lee.),  (181)  Cantharis  marginata  (Ilanis,  j).  147),  or  the 
"margined  cantharis^''  so  called  from  the  light  ash-colored 
margin  around  the  wing  covers,  devours  the  foliage  of  the 
clematis  and  butter-cup,  mostly  near  the  ground.  Epicauta 
(Cantharis)  vittata  (182)  (Harris,  i).  137),  or  striped  Can- 
tharis, is  of  a  yellow  orange  color,  having  two  black,  Ion-  i8i. 

gitudinal  stripes  on  each  wing  cover;  it  destroys  the  foliage 
of  the  potato  and  other  vegetables ;  it  also  is  very  destruc- 
tive to  various  flowers.     Epicauta  strigosa  (Lee.)  (183)  was 
found  in  South  Carolina,  eating  holes  in  the  flowers  of  cotton. 
Pomphopca  (Lytta)  Aenea  (181)  is  of  a  dark  color  with  some- 
thing of  a  metallic  lustre,  and  was  taken  in  Mary- 
land in  May,  a?,  it  was  just  emerging  from  the  earth. 
The  larva  of  the  European  species  of  Zonitis  (185) 
is  said  by  Latrielle  to  inhabit  the   nests  of  ceitain 
bees  in  the  spring.    Our  mitiyQ -Zoniiis  Kcmogna-    C 
thaj  atripennis  (185)  was  taken  on  flowers  in  Mary-r/ 
land.    The  wing  cases  of  this  insect  are  of  a  dark 
or  blackish  color,  while  theheac],  thorax,  and  part  of 
the  legs  are  red.  ^®*- 

Of  the  habits  of  the  family  Ccphaloidw  little  is  known.     Our  native 
Cvphaloon  lepturidvs  [l^ij)  (Lee.)  was  taken  on  flowers j 
the  insect  is  of  a  dirtv  brown  color. 

The  family,  OcdemcridWy  (187)  often  have  the  body 
long  and  narrow,  with  the  wing  cases  broader  than 
the  head  and  thorax.    They  frequent  flowers,  espe- 
cially those  of  the  unibellifera^  They  fly  with  agility, 
but,  when  walking,  their  motions  arc  rather  slow. 
^^'        Our  native  si)eeies,  Nacerdes  mdanura  (Lee),  (187) 
Ocdanera  apicalis  (6ay,  l\  \\  COl),  is  of  a  red  color  with  the  ends  of  the 
wing  cases  black.     The  perfect  beetle  was  taken  on  flowers. 
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The3/yctmdtewillbepa8sedover,astheirhabit8arenotyet  known;  the 
perfect  insects,  however,  have  been  taken  on  the  leaves  of  sbrnbs  and 
trees.  Little  has  hitherto  been  known  also  of  the  habits  of  the  Fytkinas, 
The  European  species,  Pytho  depressusj  (188)  is  fonnd  under  the 
l^ark  of  pines  in  Sweden.  Our  native  species,  Pytho  americanus, 
(189),  was  found  in  Maryland,  under  the  bark  of  pine  trees,  in  the 
month  of  March,  in  the  nests  or  oval  cocoons  of  the  Khagium  lint- 
alum  J  where  th6  larva  or  pupa  of  the  Bhagium  had  evidently  been 
^  devoured,  most  probably  by  either  the  larva  or  the  i)erfect 
189.  beetle  of  the  Pytfio.  These  last-named  insects  were  p^ectly 
fresh,  as  if  only  just  emerged  from  the  pupa  state ;  at  least  twenty  si)eci- 
mens  were  taken  from  one  pine  log  at  the  samd  time ;  and,  although  all 
the  other  logs  in  the  newly  cleared  field  were  carefuUy  examined,  and 
almost  all  hmi  the  cocok)n  of  the  BJiagium  under  the  loose  bark,  not 
another  Pytho  could  be  discovered.  As  the  first  part  of  Dr.  Leconte's 
listof  the  coleoptera  of  the  United  States  ends  with  the  Pythidse,  and 
the  second  part  ^vill  probably  bo  published  shortly,  in  which  the  arrange- 
ment of  the  families,  names,  &c.,  &c.,  of  many  insects  vdW  doubtless  be 
changed,  it  has  been  thought  advisable  to  defer  finishing  this  paper 
until  the  publication  of  that  work  by  the  Smithsonian  Institution. 

PART  II. 

The  following  is  an  alphabetical  list  of  some  of  the  principal  vegetable 
and  also  animal  substances,  either  frequented  or  injured  by  beetles,  {Co- 
leopterttj)  with  the  names  of  the  beetles  frequenting  them : 

As  it  would  occupy  too  much  space,  in  this  necessarily  l:rief  list,  to 
enumerate  all  the  vegetable  and  the  animal  substances  injured  by  the 
beetles  already  mentioned,  it  may  be  necessary  to  state  tliat  such  only 
are  named  in  this  list  as  have  been  already  spoken  of  in  Part  I,  and  are 
either  the  result  of  jiersonal  observation,  or  are  quoted  from  the  best  and 
most  reliable  authorities. 

Ants'  Nests  : 

Insect,  ScydmccnidcCj  partly,  (21,)*  found  in. 
Insect,  PsclaphidcCj  partly,  (22,)  found  in. 
Insect,  Clariger  foreolatusy  Europe,  (23,)  found  in. 
Insect,  Ilistrini,  minute  species,  Euroi)e,  (27,)  found  in, 

Apple,  (Pyrus  MiVLUS :) 

Larva,  Liicamis  dama]  (ol,)  wood. 
Insect,  Scrica  iricoior,  (04,)  foliage. 
Insect,  Macrodaciylus  Huspinosus^  (05,)  foliage. 
Insect,  Lachnosterna  quercina.,  (07,)  foliage. 
Jnsvct,  Lachnosterna  7)1  iatns^  (08,)  foliage. 
Insect,  LachnoHterna  hirticnla^  (01),)  foliage. 
Insect,  Jlolotrickia  crenulata^  (70,)  foliage. 
Insect,  TriclieHtcH  tristis,  (71,)  foliage. 
Insect,  Polyphylla  variolosa^  (72,)  foliage. 
Insect,  Osmoderma  scabrOj  (85,)  foliage.? 
Insect,  OHmodcrma  crcmicola^  {^ij^)  foliage.? 
Larva,  iJicerca  divnricata  (01,)  eats  wood. 
Larva,  Ckrj}sobothrisfemorataj  (1)7,)  eats  wood. 
Larva,  Alans  oculatm^  (l^^^O  6<^ts  wood. 
Larva,  Alans  myops^  (108,)  eats  wood. 


*  The  uumbers  iu  pareutheses  refer  to  Part  I,  of  this  paper. 
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Larva,  Amphycerus  bicaudatus,  (156,)  eats  woed. 
Insect^  MacroboHsfabriciij  (179^)  iiyares  young  fruit. 

Apsicot  :) 

Inject,  Cetonia  Mrta^  Europe,  (81,)  flowers )  eats  nectary. 

Ash,  (Fbaxinus  :) 

Insect,  Xyioryctes  satyrus^  (78,)  taken  nea^  root. 
Insect,  Dynastes  tityruSj  (80,)  taken  on  root. 

AsTEB,  China  : 

Insect,  JEpicauta  pennsylvanicaj  (180,)  eats  flowers. 
Aquatio  Plants  : 

Insect,  Hydrophihis  pioeusj  Europe,  (13,)  eats  foliage,  &c. 
Bacon  : 

Larva  and  Insect,  Dermestea  lardariuSj  (49.^ 

Bask  of  Trees  : 

Insect,  PselaphidcBj  some,  (22,)  found  under  or  feeding  upon. 

Insect,  Staphyliniacej  (25,)  found  under  or  feeding  upon. 

Insect,  HisteridoBj  (27,)  found  under  or  feeding  upon. 

Insect,  Nitidulini  (32,)  found  under  or  feeding  upon. 

Insect,  Ipiniy  (34,)  found  under  or  feeding  upon. 

Insect,  Trogosttidw^  (35,)  found  under  or  feeding  upon. 

Insect,  Trogosita  matiHtanicaj  (35,)  found  under  or  feeding  upon^ 

lusect,  Colydiidoij  (37,)  found  under  or  feeding  upon. 

Ixia/eAit^  Aulonium  paralclUypipedum^  (38,)  found  under  or  feeding 

upon  pine. 
Insect,  iSylvanus  bidentattiSj  (40,)  found  under  or  feeding  ux>on 

chestnut. 
Insect,  Kausibivs  dcntatusj  (42,)  found  under  or  feeding  upon. 
Insect,  MycetopUagidiie^  partly  J  (44,)  found  under  or  feeding  upon. 
Insect,  Eucnemis  anioenicornisj  (lOG,)  found  under  or  feeding  ux)on. 
Insect,  Melanotus  communis^  (1J4,)  found  under. 
Insect,  Zcnoapicea,  (IIC,)  found  under  or  feeding  upon. 
Insect,  Ellichnia  corruscOy  (125,)  found  under. 
Insect,  Cymatodera  undulata,  (133,)  found  under, 
lusect,  PHeudoclerus  nigripes^  (139,)  found  under. 
Insect,  Pseudo  dents  ichneumoneusj  (140,)  found  under  oak. 
Insect,  Cupes  concolor^  (148,)  found  under  or  feeding  upon. 
Insect,  TenebrioidcCy  partly^  (l'^'^)  found  under  or  feeding  upon. 
Insect,  Xylapinns  saperdoidcs,  (1^0.)  found  under  or  feeding  upon, 
lusect,  Melandryidce^  (173,)  found  under  or  feeding  upon. 

Barley,  (Houdeum  :) 

Insect,  Zahrus  gibhus,  Europe,  (8,)  grain. 

E>'GLisn  Bean,  (Yicia  Faba  :) 

Insect,  Macrobasis  fahriciij  (179,)  foliage. 

Beech,  (Fagus  :) 

Lar\a  and  insect,  Trogosiia  dubia^  (30,)  in  nuts. 
Larva,  Dicerca  dharicata,,  (91.)  woo<l. 
Lar^a,  Agrilus  riridis^  Europe,  (102,)  wood. 
larysij  Ptilinm  pectinicorniit,  Europe,  (153,)  wood. 
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Bees: 

Larva,  CTm,  (135,)  destroys  larvce. 

Larva,  Clerus  apiariuSj  Europe,  hive  bee,  (136,)  destroys  larvffi. 

Larva,  Clerus  alveareus,  Europe,  mason  bee,  (137^)  destroys  larvaa. 

Larva,  Stylopidcc,  Europe,  (170,)  in  body. 

Larva,  MeloCj  Europe,  (177,)  parasitic  on. 

Larva,  Horiadw^  Europe,  Xylocopa^  (178,)  destroys  laxvsd. 

Lars^a,  Zonitis^  Europe,  some  of  fiamily,  (185,)  in  nest. 

Beneficial.    (See  Peedaceous.) 

Bmcn,  (Betula  :) 

Larva  and  Insect,  Pyrocliroa  coceinea,  Europe,  (170,)  under  bart 

Blackberry,  (Rubus.)    (See  also  Beamule,  Baspberry,  etc.) 
Larva  and  Insect,  Byturus^  Europe,  (^G,)  flower  and  fruit. 

BoLETL    (See  also  Fungi.) 

Insect,  Tenebrionidcc,  some,  (159,)  found  in.  ... 

Insect,  Iloplocephala  bicornis  (105,)  Ibimd  in. 

Bones.    (See  also  Carrion.) 

Insect,  Adelops  hirtuSy  (20,)  found  on  bones,  Mammoth  Cave,  Ky. 

Books:  * 

Larva  and  Insect,  Dermestidce,  partly,  (45.)  destroys. 

Larva  and  Insect,  Ptilinus  pectinicoryiiSy  Europe,  (153,)  destroys. 

Bran.    (See  also  Flour,  etc.) 

Larva  and  Insect,  Tenebrio  molitor^  (161.) 

Bread : 

Larva  and  Insect,  Trogosita  maurltanica^  (35.) 

Larva  and  Insect,  Sltodrepa  panicea,  fAnobiuniyJ  (152.) 

Larva  and  Insect,  Tenebrio  molitor^  (IdO 

Biscuit,  Ship  : 

Larva  and  Insect,  Sitodrepa  panicea  (152.) 
Larva  and  Insect,  Tenebrio  molitor^  (Id*) 

Buttercup,  (Ranunculus  :) 

Insect,  Meloe  angusticolliSy  (177,)  foliage. 

Insect,  Upicauta  cinerea^  marginatUy  (181,)  foliage. 

Cantharides,  Dried  : 

Larva  and  Insect,  Sitodrepa  panicea^  (1^2.) 

Carcasses.    (See  Carrion.) 

Cayenne  Pepper  : 

Larva  and  Insect,  Sitodrepa  panicea^  (152.) 

Caterpillars.    (See  also  Predaoeous.) 

Larva  and  Insect,  Calosoma  calidum^  (3,)  desti'oy. 
Larva  and  Insect,  Calosoma  scrutator y  (4') 
Insect,  SilphidWy  partly,  (10.) 

Carrion  : 

Larva  and  Insect,  Siljjhida^j  some,  (IG.) 

Larva  and  Insect,  Necropliorus  marginatuSy  (17.) 

Larva  and  Insect,  NecropJiorns  amcricanusj  (18.) 
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Cabbion: 

Larva  and  Insect,  Necrophila  peltata,  (19.) 
Larva  and  Insect,  Staphylinidco^  some,  (25.) 
Larva  and  Insect,  Creophilus  vHtosus^,  (26.) 
Larva  and  Insect,  HigtetidcBj  partly,  (27.) 
Lan'a  and  Insect,  Nitidulidw,  partly,  (20.) 
Larva  and  Insect,  Nitidulinij  partly,  (32.) 
Larva  and  Insect,  SteUdota  geminataj  (33.) 
Larva  and  Insect,  DemiestiacCj  partly,  (45.) 
Larva  and  Insect,  TrogidcSj  partly,  (58.) 
Larva  and  Insect,  Neerobia^  Eiitoik?,  (144.) 
Larva  and  Insect,  Necrobia  violaceov^^  0-^) 

Cereals.    (See  Wheat,  etc.) 

Cedars,  ( Junipeeus  :) 

Insect,  SandaluSj  (117,)  affects. 

Cheese: 

Larva  and  insect,  Corpnetes  rufipesj  (1^43.) 

Cherry,  (Prxtntjs  Cerastjs:) 

Larva,  Lucanus  dama,  (51,)  wood. 
Insect,  Macrodactylus  subspinosus.  ((ioj)  foliage. 
Insect,  Lachnosterna  fitsca,  (G7,)  foliage. 
Insect,  Lachnosterrm  micans^  (08,)  foliage. 
Insect,  Lachnosterna  hirticula,  (69,)  foliage. 
Insect,  Holotrichia  crenxdata^  (70,)  foliage. 
Insect,  Trichesies  tristisj  (71,)  foliage. 
Insect,  Polj/phylla  variolosa,  (72,)  foliage. 
Larva,  Dynastes  tityrns,  (80,)  decaying  wood. 
Insect,  Osmoderma  eremicoht^  (80,)  foUage.! 
Larva,  JDiccrca  divaricata^  (91,)  wood. 

Chestnut,  (Castanea  vesca  :) 

Larva,  (prob.,)  Sylvanus  Mdentatus,  (40,)  bark;  wood. 
Larva,  Orthostcthus  infuscatusj  (111.) 

Cmx  A  Asteb  : 

Insect,  Epicauta  {  ^^f '^'"*'^'  }  (180,)  flowei 

CLEilATIS : 

Cork: 

Insect,  Dennestes  viilpiniis  (?),  Europe,  (48.) 

f  OBx,  Indian,  (Zea  Mays.)    (Sec  Maize.) 

Collections  of  Natural  IIistor y.   (See  also  Furs,  Feathers,  etc.) 
Larva  and  insect,  Dermestes  caninm^  &c.,  (48.) 

Cotton,  (Gossypitoi  IIerbaceuii:) 

Insect,  Colastus  scmitecUcs,  (30,)  in  flowers  and  decaying  bolls, 
lusect,  Carpophihis  hemipterus,  (31,)  in  flowers  ami  decaying  bolls 
Insect,  Sylvanus  qnadricoUis,  (41,)  in  llowers  and  decaying  bolls. 
Insect,  Euryomia  mclaiiehoUca,  (83,)  sap  of  boll  and  Uower. 
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Cotton,  (Gossypium  Heebaceum:) 

Insect,  {  T^ST^^"^^  ^"'^  1  (^^')  ^^^^^  Ao^^^. 
Insect,  Chanliognathus  PenfisylvanicuSj  {129j)  frequents  flower. 
Insect,  Chmiliognathus  marginatu8j  (120^  frequents  flower. 
Insect,  Notoxus  monodon^  (172,)  frequents  flower. 
Insect,  Epicauta  strigosay  (183,)  destroys  flowers. 

Decomposing  or  Decaying  Vegetable  Matteb.    (See  Vegetable 

Decomposing  oe  Decaying  Animal  Matter.    (See  Cabbion.) 

Decomposing  ob  Decaying  Wood  Matter.    (See  Wood.) 

Dung  and  Dunghills.   (See  Manure,  Excrements,  etc.) 

Elder,  (Sambucus  Canadensis:) 

Insect,  MMrodactylus  subspi/nosusj  {05^)  frequents  flowers. 

Elm,  (XJlmus  :) 

Insect,  Lac1inosternafu8ca<f  (67,)  foliage. 
Insect,  LachnostcTfia  micans^  (G8,)  foliage. 
Insect,  Lachnostcriia  hirticula,  (09,)  foliage. 
Insect,  EolotncMa  crenulata^  rro,)  foliage. 
Insect,  Trichestes  iristu.  (71,)  foliage. 
Insect,  PobjphyUa  variolosa,,  (72,)  foliage. 
Insect,  Areoda  lanigeray  (77,)  foliage. 
Larva,  Synoxylan  hasilarey  (155,)  wood. 

Eryngo,  (Eryngium  Campestre:) 

Larva,  EhipipJwrus  himaculatuSj  Europe,  (175,)  roots. 

Excrements  op  IIerbaceous  Animals.    (See  also  Manure.) 

Larva  and  insect,  SpJiceridiidWj  some,  (15.) 
Larva  and  insect,  Histeridw,  partly,  (27.) 
Larva  and  insect,  Canthon  locvis^  (^oL) 
Larva  and  insect,  Flianwus  carnijexj  (55.) 
Lars'a  and  insect,  Apiiodiini,  (50.) 
Larva  and  insect,  Geotrupes  splendid^iSj  (57) 

Feathers.   (See  also  Collections  of  Natural  IIistoey,  Fubs,  etc 
Larva,  Bermestidcc^  (45.) 

Fisn  Spawn  : 

Larva  and  insect,  DijtiscidcCj  some,  (11,) 

Fisn,  Dead,    (See  also  Carrion.) 
Insect,  SilphidoCj  some,  (10.) 

Flies: 

Larva,  Mcloidcc^  Europe,  (177,)  parasitic;  attacliod  to  body. 

« 

Flour : 

Larva  and  insect,  Ptimisfurj  Europe,  (150.) 
Larva  and  insect,  Tenebrionida^,  some,  (101,)  moist  and  damagec 
Larva  and  insect,  Tencbrio  molitorj  (101,)  moist  and  danmged. 
Larva  and  insect,  Tenebrh  obscunts^  (102,)dry  and  sound. 

Flowers  : 

Insect,  Lehice^  (0,)  frequent. 

Insect,  iStaphijlinidoc^  some,  (25,)  frequents. 
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Rowers: 

Insect,  Colastus  semitectusj  (30,)  freqnents  flowers  of  cotton. 
Insect,  Garpophilu8  hemiptertOf  (31,)  frequents  flowers  of  cotton* 
Insect^  JSitiduUdw  ond  Mtiduliniij  some,  (32,)  freqacnt. 
Insect^  Byturus  Umtentosus^  Europe,  (46,)  destroys  blackberry  and 

jaspberrj'  flowers. 
Insect,  Byiturus  unicolorj  (46,)  frequents. 
Insect,  Anihrehus  rarius.  (50,)  frequents. 
Insect,  Mdcrodactylus  sumpinosusj  (G5,)  destroys. 
Insect,  Cetoniini,  (81,)  frequents. 

Insect,  Eupltoria  melancholicay  (S3,)  frequents  cotton,  &c. 
Insect,  Bupreatidcdy  some,  (89,)  frequent. 
Insect,  TliroscidcCj  (105,)  fnequents. 
Larva,  Melanotus  communis^  (^^^0  destroys  roots. 
Insect,  Cj^pAon,  (121,)  frequents. 
Lisect,  Lycus,  Europe,  (122,)  frequents  umbelliferae. 
Insect,  Chauliognathusy  (129,)  frequents. 
Insect,  Telephoridcej  Europe,  some,  (130,)  frequents. 
Insect,  Mataehiidcdy  (131,)  frequents. 
Insect,  Collops  ^-maculatus^  (131,)  frequents. 
Insect,  Cleridcc,  some,  (132,)  frequents,  but  probably  feeds  on  other 

insects. 
Inseat,  Necrobia  violaceus,  (144,)  frequents,  but  feeds  on  other 

insects. 
Insect,  CutelidcBj  (108,)  frequent. 
Insect,  Pyrochroa  flahellata^  (170,)  frequents. 
Insect,  Notoxus  monodon^  cotton,  (172,)  frequents. 
Insect,  MordeUa  octopunetata^  (174,)  frequents. 
Insect,  Rhipipliorus  Sayi,  (175,)  frequents. 

Insect,  Epieanta  {  ^^''"""^  }  (180,)  destroys. 

Insect,  Epicauta  vittata^  (182,)  destroys. 

Insect,  Epicauta  strigosa^  (183,)  destroys  cotton,  &c. 

Insect,  Zonitis  atripenniSj  (185,)  frequents. 

Insect,  (Edemeridce^  Europe,  (187,)  frequents  esj^ecially  umbellifer®. 

Insect,  Nacerdes  melanura^  (187,)  frequents. 

PoKEST  Trees.    (See  Oak,  Maple,  etc.) 

Fruit  Teees.    (See  Aw»le,  Peach,  etc.) 

Fungi: 

Insect,  Staphylinidcd.  some,  (25,)  found  in  fungi. 
Insect,  CarpophUus  neinipterus,  (31,)  found  in  minute  fungi  on  cot- 
ton and  maize. 
Insect,  Nitiduliniy  some,  (32,)  found  in. 
Insect,  Colydiidw,  some,  (37,)  found  in. 
Insect,  Cryptophagida^j  (44.)  found  in. 
Insect,  MycetophagidWj  (44,)  found  in. 
Insect,  Canwcara  oculata,  (151,)  in  puff-balls. 
Insect,  Endecatomus  rugosusj  (154,)  found  in. 
Insect,  Tejiebrionida:^  some,  (158,)  found  in. 
Insect,  Boletoth^us  comutuSj  (104,)  found  in. 

Funs : 

Larva,  Dei-mestida^  (45.) 

Larva,  Dermestes  UtrdaHuSy  &c.,  (49.) 

Larva,  Ptinus  fur^  (100.) 
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Ginger,  Dreed  Root,  (Zinziber  Officinalis  :) 

Larva,  Sitodrepa  panacea j  (152.) 

Grain  in  Granaries.    (See  also  Wheat,  Maize,  etc.) 

Larya  and  insect,  Carabidtc^  Europe,  some,  (3,)  injure  grain,  &c. 

Larva  anj  insect,  Pterostichinij  Europe,  (7,)  injuro  grain,  &c. 

Larva,  Zabrus  gibbics,  European,  (8,)  roots  and  s^ioots. 

Insect,  Zabrus  gibbus^  European,  (8,)  iujures.gradn. 

Insect,  Amara,  some,  (0.)  injures  grain. 

Larva,  Trogositidw,  (35,)  injures  grain. 

Larva,  Trogosita  Maiiritanicaj  (35,)  injures  grain. 

Larva,  Trogosita  dubia,  (30,)  injures  grain. 

Larva,  ISylvanm  SurUiantemis^  (39,)  ii\jures  grain. 

Larva,  Agriotes  scgctis^  Europe,  (113,)  roots. 

Larva,  Ptimisfur^  (1^0?)  grain. 

Larva,  Sitodrepa paniceayili^^^)  grain. 

Larva,  Vloina,  Europe,  (lu3,)  grain. 

Golden  Kod,  (Solidago:) 

Insect,  Erirhipis  inda^  (84,)  frequents  flowers. 

r^^iVJJJH^  i  (^^^?)  frequents  flowerau 

C'lTi  crca ,   y 

Insect,  Upicauta    {  atrat?^^^^^      '^''''  }  (^^^')  frequents  flowers. 

Grape,  (Vitis  :) 

Larva,  insect,  Stelldota  geminata^  (33,)  in  fruit  injured  by  curculio. 
Insect,  Macrodactylus  subspinosuSy  (65,)  fruit  and  foliage. 

Insect,  j  5Swrt?a  }  ^^^^^^^^^  (^^j)  ^olin&e. 

Insect,  Anomala  variansj  (73,)  foliage. 

Insect,  Pelidnota  punctata^  (70,)  fruit  and  foliage. 

Grasses,  (GRA:MiNiiE :) 

Insect,  Harpalus  caliginosus,  (10,)  seeds. 
Insect,  Bryajoi^j  (24,)  found  on  swam])grass. 
Larva,  Macrodactylus  subspinosxiSj  (05,)  on  roots. 
Larva,  Lachnosterna  fuscaj  etc.,  (07,)  on  roots. 

Gum,  Sweet  ;  Liquid  A:\rBER : 

Insect,  Xyloryctes  satyru^  (78,)  taken  near  root. 

Hazel,  (Corylus:) 

Insect,  DichelonycJui  liexagona^  (00)  foliage. 

Insect,  Dichelonycha  linearis^  (00,)  foliage. 

Insect,  Dichelonycha  stibvittata,  (00,)  foliage. 

Insect,  Trackys  (Brachys)  minuta^  Europe,  (105,)  foliage. 

Larva,  PtUinus  pectinicornia^  Europe,  (153;)  wood. 

Hemp: 

Larva,  Laeinophlccus  modestusj  (43;)  in  seed. 

Herbaceous  Eoots.  (See  also  Grass,  Yegetabi^  Roots,  etc.) 

Larva,  Lachnosternafu^caj  &c.,  (07,)  injures. 

Larva,  Erirhipis  inda,  (84.) 

Larva,  Elatcr  obscitrus^  Europe,  (110.) 

Larva,  Aoriotcs  {  ^^^^  \  (112.) 

Lars^a,  Melanotus  communis^  (H^O 
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SebBABIUM  : 

Lan-a,  Ptinusfiir^  Europe,  (150,)  dried  plants. 
Larva,  Sitodrepa  panicea^  (152,)  dried  plants. 

BEiCKOBY : 

Insect,  Cotalpa  lanigera,  (77,)  foliage. 
Larva,  IHcerca  lurida^  (9li,)  wood. 
Larva,  Synoxiflon  bcmlare^  (135,)  wood. 

Bides.  (See  Skiks,  Fues,  etc.) 

Hoi^Y  Locust,  (Gleditschia  Teiacanthos.)   (See  Locust.) 

HOREHOUND,   (MAKRUBIUM  :) 

Larva,  Mordella  pusUla,  Europe,  (174,)  in  stems. 
Wild  Indigo,  (Baptisia  :) 

Insect,  Mcwrobasis   {  ^£^^^^  j  (179,)  foliage. 

Dried  Insects.  (See  Collections  of  Natural  History,  etc.) 

Locust,  (Robinia  : ) 

Insect,  ErirMpu  inda,  (84,)  sap. 
Insect,  Agrilus  egenus^  (1^^?)  foliage. 

Insect,   Macrobmis  {  ^J^^^^  )  (179.) 

Insect,  MacrabasU  [  ^f.fj'jf"'  \  (179,)  honey  locust. 

Maize,  (Zea  Mays  :) 

Larva,  Omophron  Idbiatum^  (2,)  destroys  young  plants. 
Larva,  Colastus  semitectusj  (30,)  in  decaying  seeds. 
Larva,  Carpophilus  hcmipterus^  (31,)  in  decaying  seeds. 
Larva,  Ips  quadrisignatm^  (34,)  burrows  in  sweet  corn. 
Lar\'a,  Trogosita  dubia^  d;c.,  (36,)  grain. 
Larva,  Sylvanus  SurinameiisiSj  (39,)  grain. 
Larva,  Sylvanns  quadricollisj  (41,)  grain. 
Insect,  Macrodactylus  subspinoausj  (Go,)  foliage. 
Insect,  Erirhipis  inda^  (84,)  sap. 

Maotbe.  (See  also  Excrements  of  Herbivorous  Animals.) 

Larva,  insect,  Canthon  IccviSj  (54.) 
Lan^a,  insect,  Phanceus  carnifex^  {b^,) 
Larva,  insect,  ApJiodius  Jimctarius,  (56.) 
Lir\'a,  insect,  Geotrttpes  splendidus^  (57.) 

Maple,  (Acer  :) 

Insect,  Lachnosterfia  fuscaj  (67,)  foliage. 
Insect,  Lachnoste^Kia  micans^  (68,)  foliage,    . 
Insect,  Lachnosterna  hirticxda^  (60,)  foliage. 
Insect,  Holotrichia  crenulata^  (70,)  foliage. 
Insect,  Trichestcs  tHstis,  (71,)  foliage. 
Insect,  Polyphylla  variolosa ,  (72,)  foliage. 
Larva,  Ptilimis  pectinicorniSj  Diirope,  (153,)  wood. 
Larva,  Pyrochroa  dendroidcs^  (171,)  under  bark. 
Larva,  Dendroidcs  caiiadcns^iSj  (171,)  under  bark. 

Meal.   (See  also  Flolti,  etc.) 

Larva,  Piinusfur,  Europe,  (150.) 
Larva,  Tenebrio  molitory  (Id*) 
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jVIeAT  : 

Larva,  Demiestes  lardaritiSj  {49,) 

MOLLUSKS  : 

Larva,  Hydrophilus  piceus^  Euroi)e,  (15,)  aquatic  luolliisks. 
Lan^a  and  insect,  LampyridcB^  Europe,  (127,)  terrestrial  mollusks. 

Collections  of  Natural  History.  (See  Collections,  etc.) 

Naval  Timber.  (See  Timber,  Oak,  etc.) 

'Nuts.  (See  Hazel.) 

Oak,  (Quercus  :) 

Larva,  Lucanus  dama^  (51,)  wood. 
Larva,  Platycems  quercus^  (52,)  ^s  ood. 
Larva,  Pdssalm  cornuUcs,  (53,)  wood.  , 
Insect,  Macrodactylus  stibspinosns^  (65,)  foliage. 
Insect,  Lachnosternafuscaj  (G7,)  loliage. 
Insect,  Lachnosterna  micaiis,  (08,)  foliage. 
Insect,  Lachnosterna  hirticula,  (09,)  foliage. 
Insect,  Holotrichia  crenidata^  (70,)  foliage- 
Insect,  Trichestes  tristiSj  (71,)  foliage. 
Insect,  Polyphylla  variolosa^  (72,)  foliage. 
Insect,  Cotulpa  lanigera^  (77,)  foliage. 
Insect,  Osmodeiina  scahra^  (85,)  foliage.! 
Laxva,  Ghrysobothvis  femorata^  (97,)  wood. 
Larva,  Chrysobothris  calcarata^  (99,)  white  oak  wood. 
Larva,  Chrysobothris  dentipeSj  (99,)  wood, 
liarvaj  Agrilus,  Europe,  some,  (102,)  wood. 
Larva,  ThroscuSj  Europe,  some,  (105,)  wood  wainscoting. 
Larva,  Eucnemidm^  (lOG,)  wood. 
Larva,  Fornax^  (106,)  stumps. 
Larva,  Alaus  oculatus^  (1^7,)  wood. 
Larva,  Alaxis  my  ops  j  (108,)  wood. 
Larva,  Ptilodactyla  elaterina^  (120,)  wood. 
Larva,  Prionocyphon  diseoideusj  (121,)  hollow  stumps,  in  wate^ 
Larva,  IHctyopterus  sangnineiuij  Europe,  (124,)  under  bark. 
Larva,  Tillus  ambulansj  Europe,  (134,)  wood. 
Insect,  Pseudoclerus  ichneumonemj  (140,)  under  bark,  probaUy  de- 
stroying other  insects. 
Larva,  Lymerylon  nawalej  Europe,  (145,)  ship-timber  and  wood. 
Larva,  Lymexylon  sericeum,  (146,)  wood. 
Larva,  Hyloccctus  Ainericantts^  (1^7,)  wood. 
Larva,  Ptilinus  pectinicomisj  Europe,  (153,)  wood. 
Insect,  Centronopm  calcaratuSj  (159,)  stumps  of  black  oak. 
Insect,  Xylopinus  saperdoidesj  (160,)  stumps  of  black  oak. 
Insect,  Helops  micans,  (167,)  under  bark. 
Larva,  Cistela  ceramboulea^  Europe,  (168,)  in  oak. 
Larva,  Lagria  hirta,  Europe,  (169,)  (lead  leaves. 
Larva,  Pyrochroa  coccinea^  (1^0,)  rotten  wood. 
Larva,  Synchroa  puncUUa^  (I'3^3,)  rotten  wood. 

Oati^ieal  : 

Larva,  Sitodrepa  panicea^  (152.) 

Ox-eye  Daisy,  (Chrysantiiemum:) 

Insect,  Macrodactylus  subapimsuSj  (65,)  frequents  flowers. 
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Pasasitig  ON  OTHER  Insects  : 

Larva,  MeUndm^  Europe,  (111.) 

Peach: 

Insect,  Macradactylm  subspinosusj  (d5,)  foliage. 
Insect,  Cotinus  nitidaj  (82,)  ripe  fruit  and  sap. 
Insect,  Erirhipis  ifuUxy  (84,)  ripe  fruit  and  sap. 
Larva,  Dicerca  divarieatay  (91,)  wood. 
Larva,  Chrysohothris  f$morata^  (97,)  wood. 
Larva,  Chrysobothris  calcaraiaj  (99,)  wood. 

Peak,  (Pybus  :) 

Insect,  Hoplia  debiliSj  (59,)  frequents  foliage  and  flower. 
Insect,  Biplotaxis  Sordida^  (66,)  frequents  roliage  and  flower. 
Insect,  Serica  iricolorj  (64,)  frequents  ibUage  and  flower. 
Insect,  Cotalpa  lanigera^  (77,)  foliage. 
Larva,  Affriltis,  Europe,  some,  (102,)  wood. 

Phpjpeb,  Ekd,  (CAPSIC¥M:) 

Larva,  Sitodrepa  panicea^  (152.) 

^^,  (PiNTJS:) 

lusect,  Aulonium  parallelopipedumj  (38^)  under  bark. 
Insect,  Dichelanycha  (UbicolliSj  (61,)  white  pine  foliage. 

^^^  {  Am!^,  \pi'^ioola,  (75,)  foUage. 

Insect,  Valgus  squamiger^  (88,)  in  rotten  wood  and  under  bark. 

Larva,  Chalcophora  Virginiensis.  (89,)  wood. 

Larva,  ChaXeophora  libertaj  (90,)  wood. 

Larva,  Dicerca  punctulataj  (93,)  pitch-pine  wood. 

Larva,  Ancylochira  lincatUj  (94,)  wood. 

Larva,  Ancylochira  striata^  (95,)  wood. 

Larva,  Melanophila  fulmgutiata^  f96,)  whitCrpine  wood. 

Larva,  Ckrysobothris  Harriitiij  (98,)  wood. 

Larva,  Alaus  oculatus^  (107,)  wood. 

Larva,  Alaus  myopSj  (108,)  wood. 

Insect,  Hypophlcsus  paraldlus^  (106,)  under  bark. 

Insect,  Py^  depressnSy  Europe,  (188,)  under  bark. 

Insect,  Pytho  Afnericanus^  (ISO,)  under  bark, probably  predaceous. 

^Wts  not  specified  : 

Larva,  Elaterida:^  some,  (106^  lives  on. 

Insect,  Ehipicera  marginata^  Europe,  (116,)  gnaws  under  stems. 

^TJ3i,  (Pbunus  Domestica  :) 

Insect,  Macrodactylus  subspinostiSj  ^65,)  foliage. 
Insect,  Lachnostemafusca,  (67,)  fohage. 
Insect,  Lachnostema  micaiiSj  (US,)  foliage. 
Insect,  Lachnosterha  hirticula,  (69,)  foliage. 
Insect,  Holotrichia  crenulatu^  (70,)  foliage. 
Insect,  Trichestes  tristiSj  (71,)  foliage. 
Insect,  Polyphylla  variolosa^  (72,)  foliage. 

POPLAE,  (POPULUS :) 

Insect,  Cotalpa  lanigera^  (77,)  foliage. 
8 
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Potato,  (Solanuivi  tuberosum  :) 

Insect,  Meloe  angitsticoUis^  (^77,)  foliage. 
Insect,   Macrohasis,  j  J^)!^^^''  }  (179,)  foliage. 

Insect,  Epicauta  {  ^^^^"^^^^^^^    ]  (180,)  foliage. 
Insect,  Epicauta  vittata^  (182,)  foliage. 

Peedaoeous,  (preying  upon  other  insects,  and  generally  beneficial :) 

Larva,  insect,  Cicindelidce^  (1.) 

Larva,  insect,  Cioindela  vulgaris^  (1.) 

Larva,  insect,  Garahid<2^  partly^  (3.)  ^ 

Larva,  insect,  Calosoma  calidum^  (3.) 

Larva,  insect,  Calosoma  scrutator^  (4.) 

Lisect,  Brachinus  fumans^  (5.) 

Insect,  Lebia  grandiSj  (6,)  destroys  larva,  Doryphora. 

Larva,  insect,  Dytiscidce^  partly,  (11.) 

Insect,  Oi/rinidw  {12,) 

Insect,  Jkneutes  AmericanitSj  (12.) 

Larva,  EydrophilidT^  (13,)  insect  feeds  on  vegetable  matter. 

Insect,  LucaniLs^  Europe^  (51,)  caterpillars. 

Larva,  LampyridcCj  some,  (125,)  larva  of  borers. 

Larva,  ElUchnia  con^uscus,  (125,)  worms. 

Insect,  TelepIi/orid<€^  (130,)  other  insects. 

Insect,  Telephones  bilineaticsy  (130,)  other  insects. 

Insect,  MaladiidWj  (1^1,)  other  insects. 

Larva,  Cleridw^  (132,)  other  insects, 

^^^'  {  J^^7/'"««/^-'"'^'"'*««'  }  Europe,  (138,)  bark  beetles. 

Larva,  Pseudoclerus  nigripes,  (130,)  Ilylesinns  aculeatus. 
Insect,  Necrohia  violacexis^  (144,)  other  insects. 
Larva,  Pytho  AmcricanuSy  (180,)  Khagium  lineatum.! 

PuPF  Ball,  (See  also  Fu^ai.) 

Larva,  Coenocara  ocidata^  (I^IO 

Raspbeeey.  (See  also  Blackbeeey.) 

Lisect,  Byturus  toinentosuSj  Europe,  (46,)  fruit. 

Larva,  Byturus  tomentosus  Euro])e,  (40,)  cats  footstalk  of  flowen 

Larva,  Agrilus  rvJicolHSj  (101,)  pith  of  stem. 

Insect,  IJasytcs  niger,  Euroi)e,  (118,)  cuts  off  blossoms. 

Reeds : 

Insect,  Cyplwn  palliduSy  Europe,  (121,)  winters  in  stems. 

Rhubakb,  (Rheum:) 

Larva,  Sitodrepa  panicea^  (1^2,)  in  dried  root. 

Rice,  (Oryza  :) 

Larva,  Mtirmidius  ovaliSj  Europe,  (28,)  grain. 

Roots.  (Sec  also  llErtBACEOUs  akd  Grass  Roots.) 

Larva,  Macrodaciylus  snbspinosKS^  (G5,)  herbaceous,  &c. 
Larva,  Lachnosterna  fusca^  &c.,  (07,)  herbaceous,  &c. 
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Boots.  (See  also  Heebaceous  and  Grass  Eoots.) 

Larva,  Cotalpa  Janigera,  (77,)  herbaceous,  &c. 
Larva,  Euryomia  indaj  (84,)  herbaceous,  &c. 
Lan'a,  Elater  o6«cMrM«,  Europe,  (110.)  herbaceous,  &c. 
Larva,  Agrioits  manchuSy  &c,  (112,)  nerbaceous,  &c 

Bose,  (Bosa  :) 

Insect,  Serica  sericeay  (63,)  foliage,  flowers. 

^^'^^^y  {  SSf^'^^"''^'  }  '^^P^rUnaj  (62j)  foliage,  flowers. 
Insect,  MaerodactyltLS  9ubspino9uSy  (65,)  foliage,  flowers. 

Bye: 

Larva,  Insect,  Zdbrus  gibbtts,  Europe,  (8,)  roots,  grain. 

lAP  OP  Trees,  etc  : 

Insect,  LucanidcBy  (51.) 
Insect,  Cetoniinij  (81.) 
Insect,  Cotinus  nitiday  (82.) 
Insect,  Erirhipis  induj  (84.) 

Skins.  (See  also  Collections  of  Natural  History,  etc.) 

Larva,  DermestidcCy  (45.) 
Larva,  Demiestes  vulpinus^  (48.) 
Larva,  Anthrerius  varins,  (50.) 

Snails: 

Larva,  Insect,  Silpha  Icevigatay  Europe,  (16.) 

Lar\'a,  Insect,  SilpkidcBj  Europe,  (10.) 

Lan^a,  Insect,  Lampyris  noctilucay  Europe,  (126.) 

Snakes,  Dead.  (See  also  Caiiiiion.) 

Insect,  Kecraphoms  ameriearimy  (18.) 

Spie^A: 

Insect,  Anikrenm  variuSy  (50,)  on  flowers. 

Spawn.  (See  Fish  Spawn.) 

SPRrcE,  (Abies  :) 

Larva,  Anq/lochira  siriatay  (95,)  wood. 

Insect,  Syhamis  surinamensis^  (39,)  found  in. 
Insect,  Xausibim  dentatus^  (42,)  Ibund  in. 

^^^^   {  Sa'S'"""'''  ^octilucusy  a  America,  j  (io9,)  roots  of  canes. 

SniACH,  (Rnrs :) 

Insect,  Anomala  varianSy  (73,)  foliage. 

Sweet  Beeek, 

^^^'  i  SSr^""''  rcspcriinay  j  ^^.^^  ^^^^^^^ 
Insect,  iSei'ica  sericeay  (63,)  foliage. 
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-Tea, 

lusect,  Sylvanus  siirinainen^is^  (39,)  floating  on. 

Tobacco, 

Insect,  Sylvanu8  surinajnensisjf  (30,)  eating  holes  in  dried  leaf 
UMBELLU^TCR-as.  (iSec  also  Flowers.) 

Insect :  Anthrcnus  varius^  (50,)  flowers. 
Vegetables.  (See  Cabbage,  etc.) 

Vegetable  Substakces  Decaying  or  DECoMPosma : 

Insect,  HydrophiUda^j  some,  (13,)  (larviB  predjaceous.) 

!-«-*'  {  StSS:  }  P-tlJ-.  (2^)  found  in. 

Insect,  HisteridWy  partly,  (27,)  found  in. 

Insects,  Nitidulidce,  (20,)  found  in. 

Larva,  Insect,  Stelidota  geminata^  (33,)  found  in. 

Insect,  CryptophagidcBj  (44,)  found  in. 

Larva,  MelolonthidWj  (50,)  in  vegetable  substances. 

Insect,  Tenebrionidcv,  partly,  (158,)  found  in. 

Vegetable  Boots,  (See  also  Herbaceous  Root&) 

Larva,  Elateridcc^  (11^>)  feeds  on  roots. 
Larva,  Mater  ohscurus^  Europe,  (110,)  feeds  on. 
Larva,  Melanotus  communis^  (U^?)  feeds  on  roots. 
Larva,  Agriotes  segetw,  (113,)  Europe,  feeds  on  roots. 

Walnut,  (Juglans  :) 

Larva,  Synoxyhn  bdsilare^  (1^5?)  wood. 

Wasps,  (Vespa  :) 

Larva,  Clerusj  Europe,  (135,)  destroys  larva. 
Larva,  Ehipiphorus  paradoxus,  Europe,  (175,)  in  nests. 
Larva,  Stylopidw^  (1''^^?)  Europe,  in  body. 
Larva,  Meloidw,  (177,)  Europe,  attached  to  body. 

Water  Plants: 

Insect,  Hydrophilm  piceus,  (13,)  foliage. 

Wheat,  (Triticoti  vulgare  :) 

Larva,  Calathns  latus,  Europe,  (7,)  iiyures  grain. 
Larv^a,  Zahrtis  gihbtiSj  (8,)  injures  grain. 
Larva,  Amara,  (0,)  injures  grain. 
Insect,  Sarpaltcs  callginosusy  (10,)  injures  grain. 
Larva,  Staphylinus  f  Europe  (25,)  injures  plants. 
Larva,  Trogosita  duhia,  &c.,  (36,)  grain. 
Larva,  Sylvanus  surinamensiSj  (30,)  grain. 
Larva,  Sitodrcpa  panicea.  (1^2,)  grain. 
Insect,  lihizopertlia plisilla,  (Ii>7,)  grain. 
Larva,  TenehrionidWj  partly,  (150,)  grain. 

Whortleberry,  (Vaccinium  :) 

Insect,  Serica  iricolor,  (64,)  frequents  bushes. 
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Willow,  (Salix,)  Osiee,  etc  :)  &c. 
Larva,  Lucanus  damaj  (51,)  wood.* 

I^^'  {  2rS  '""'^"■'''  I  (",)  foliage. 
Larva,  Dynastes  tityrusj  (80,)- decaying  wood. 

Wood  in  General.  (See  also  Apple,  Oak,  etc.,)  &c. 

Larva,  DynastidWy  some,  (80,)  decaying  wood. 

Larva,  Pelidnota punctata^  (7G,)  decaying  wood. 

Larva,  ElateridcBj  (106,)  some,  decaying  wood. 

Larva,  Melanotus-  communis^  (114,)  decaying  wood. 

Larva,  Lycus^  (122,)  found  in  decaying  wood. 

Insect,  Orthopleura  damicorniSj  (142,)  found  in  decaying  wood. 

Larva,  PHnidcBj  (149,)  found  in  decaying  wood. 

Insect,  Cnpes  cinerea,  (148,)  common  about  old  frame-houses. 

Larva,  PtUimis  pectinicomiSy  Europe,  (153,)  wood. 

^ooLKN  Cloth: 

Larva,  Ptinusfurj  Europe,  (150.) 
^osMs,  Eabth  Woems  : 

Ijarva^  Telcpharus^  Europe,  (130.) 

TOWNEND  GLOVEB. 


REPORT  OF  SUPERINTENDENT  OF  GARDEN  AND 

GROUNDS. 


Sir:  Xiimerous  packages  of  seoils  aud  plants  are  yearly  placed  in  my 
hands  for  trial  in  the  garden.  .These  are  sent  to  the  Department  in  good 
faith,  with  a  view  to  the  introduction  and  dissemination  of  valuable 
and  useful  plants ;  but  the  majority  of  these  donations  proves  either  to  be 
well  known  species,  or  those  of  but  little  s])ecial  value :  and  very  fre- 
quently the  phiuts  are  slaivelled  and  dead  when  unpackeu,  and  the  seeds 


fail  to  vegetate. 


UTAH  CUKRANTS. 


Both  seeds  and  plants  of  these  currants  have  been  repeatedly  sent  to 
the  Department  during  tlic  ])ast  six  years.  They  appear  to  be  varieties 
of  liibes  aureum^  and,  although  the  fruit  of  several  of  them  is  large,  of 
fine  appearance,  and  of  a  variety  of  colors,  from  light  jellow  to  black, 
yet  it  has  large  seeds  and  but  little  pulp,  and  will  not  probably  be  culti- 
vated where  the  improved  vaiieties  of  the  re^  currant,  Ribesrnhrum^csiXi 
be  procured.  It  is  said  tliat  tine  jellies  have  been  preimred  from  these 
fruits,  forming  a  good  substitute  for  that  produced  from  the  red  andUie 
white  currant  of  the  gardens.  INIaiiy  of  these  Utah  sorts  produce  as 
large  fruit  as  tho  Cherry  ciUTant,  but  of  no  disthictive  flavor. 

DARIO    GRAPE. 

Under  this  name  seeds  of  a  grape  were  received,  in  1863,  from  the 
United  States  consul  at  Damascus,  said  to  have  been  collected  fi*om  the 
peasantry  of  the  \illage  of  Dario.  They  were  highly  recommended. 
The  seeds  vegetated  freely,  but  the  plants  have  [)roved  to  be  unsuited  for 
open  air  culture  in  this  clinmte.  In  order  to  prove  the  quality  of  tlie 
fruit,  plants  were  placed  in  a  glass  structure,  where  they  x)rodaced  a 
small  gi^ape  of  no  particular  merit )  quite  inferior  to  good  varieties  of  the 
foreign  gi'ape. 

ROCKY  jVIOUNTATlSr  CHERRY. 

.  This  cheiiy  was  described  in  the  report  of  the  Department  for  1866, 
where  it  was  claimed  to  possess  desirable  qualities  as  a  fruit.  Plants 
received  by  the  department  have  fruited  during  the  past  season,  prov- 
ing to  be  identical  with  the  sand  cherry.  The  fruit  has  no  particular 
merit,  the  plant  being  a  slender  growing  bush,  botanically  interesting, 
but  not  otherwise  valuable. 

GRAPES  FROM  AUSTRALIA. 

In  the  spring  of  18G3,  a  package  of  gra])e  cuttings  was  received  from 
]\Ielboiirne,  Tliey  were  cut  into  pieces  about  two  feet  in  length,  and 
packed  in  a  tight  case  so  as  to  be  completely  enveloped  in  charcoal  dust. 
IS^otwithstanding  the  length  of  time  that  elapsed  during  their  passage. 
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and  the  various  casualties  of  climate  and  traiissliipmects,  they  were  in 
l>ertect  eoiiditioii  m  lieu  opened,  fresh  and  succulent,  propagating  freely 
from  single  eyes.  These,  although  received  under  various  local  names, 
proved  to  l>e  kno^n  varieties  of  the  foreign  grape,  Vitis  vmifera.  Sam- 
l>ies  were  fruited  under  glass ;  those  in  the  open  air  have  lingered  on 
with  more  or  less  vigor,  a  few  dying  out  yearly ;  the  past  season  finish- 
ing the  last  of  them. 

The  same  result  has  been  experienced  with  a  collection  of  the  so-called 
Hungarian  i^apes,  which  were  received  and  planted  several  years  ago. 
Some  of  the  plants  fruited,  bearing  gooil-sized  and  well-liavored  fruit, 
which,  however,  failed  to  mature,  on  account  of  diseased  foliage,  and  con- 
sequent checked  growth.  The  last  remnants  of  this  collection  have  also 
disappeared. 

NATIVi:  GRAPES.  ^ 

The  Concord,  Ilartfoixl  Prolific,  Ives,  Perkins,  Clinton,  and  Dracut 
Amber  have  proved  to  be  the  only  varieties  perfectly  exempt  from  dis- 
ease during  the  past  year.  The  Adirondack,  loua,  Delaware,  Eebecca, 
Diana,  and  others  of  very  superior  flavored  fniit,  when  compared  with 
the  preceding  list  ot  healthy  varieties,  will  decidedly  take  preference  in 
localities  congenial  to  their  growth ;  but  their  liability  to  disease  should 
always  be  taken  into  consideration,  when  extensive  planting  is  contem- 

Elated.  The  conditions  securing  success,  although  known,  cannot  always 
e  made  available,  and  in  planting  in  new  localities,  experiment  can  best 
decide  upon  the  most  suitable  varieties. 

The  Diana  Hamburg  proves  to  be  one  of  thaso  grapes  the  liability  of 
which  to  disease  renders  theu  profitable  culture  extremely  local.  In  this 
respect  the  variety  named  is  no  exception  to  other  hybrids  between  the 
native  and  the  exotic  grapes,  especially  when  they  partake  largely  of  the 
qualities  of  the  latter. 

Several  hybrids  received  from  Mr.  Arnold,  of  Paris,  Canada  West,  by 
whom  they  were  originated,  are  not  yet  of  suflacient  strength  to  fruit; 
their  growth,  so  far,  is  satisfactory. 

The  Fedora  grape,  received  from  Mr.  Cruickshanks,  of  Chelsea,  Massa- 
chusetts, is  evidently  of  exotic  origin;  its  growth,  however,  as  is  not 
unusual  for  a  time  with  varieties  of  the  foreign  sx>ecies,  has  been  healthy 
and  even  luxuriant.    It  has  not  yet  fruited. 

The  same  remarks  may  be  applied  to  the  Weehawken  grape,  donate 
by  Dr,  Siedhof,  of  Iloboken,  New  Jersey,  who  introduced  the  variety, 

HYBEIDS  OF  THE  SCUPPEEIiONO. 

Dr.  A.  P.  Wylie,  of  Chester,  South  Carolina,  who  has  been  studiously 
endeavoring  to  improve  the  Scuppernong  grape,  has  favored  the  Depart- 
ment with  some  of  his  productions.  In  a  letter  accompanying  them,  he 
remarks  that  he  has  established  the  following  facts  in  regard  to  hybrid- 
izing the  Scui)pemong: 

"1st.  The  Scupi)ernong  cannot  be  hybridized  by  any  species  of  Amer- 
ican grapes,  and  not  even  by  its  own  hybrids  with  foreign  varieties. 
2d.  The  foreign  species  f  Vitis  vinifcra)  can  be  hybridized  by  Scupper- 
nong. 3d.  All  native  s|)ecie8  and  vaiieties,  as  well  as  foreign  species,  can 
oe  hybridized  by  hybrid  Scui)pernong ;  and,  if  any  useful  hybrid  Scup- 
pernongs  ai-e  ever  produced,  it  will  be  from  operations  in  this  direction." 

These  plants  undoubtedly  present  external  evidences  of  hybridization; 
the  peculiar,  "slender  foliage  and  wood  of  the  Scuppernong  are  plainly 
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(liscorniblo.  In  my  last  report  I  allndod  to  the  "belt  of  uo  ft'ost"  regrions 
on  the  slopes  of  the  southern  iriountaiu  ranges,  more  ])articularly  to  the 
spurs  of  the  Bhie  Kidge,  in  North  Carolina,  a>;  noteworthy  grape-gi-ow- 
ing  locahties.  This  important  Kubject  was  first  brought  prominently  into 
notice  by  Mr.  Silas  McDowell,  of  Franklin,  Macon  County,  Nortli  Caro- 
lina. In  a  recent  letter  from  this  gentleman  he  remarks  that  further 
observations  have  enabled  him  to  state  that,  "the  frost  line  is  not  per- 
manently fixed  at  any  particular  height  on  a  mountain,  but  takes  a  higher 
or  lower" range  according  to  the  degree  o# frost  that  produces  it;  withm 
the  space  of  eleven  ye-ars  its  maximum  height  has  been  three  hundred 
feet,  and  its  minimum  height  one  hundred  and  twenty-five  feet,  vertical 
The  maximum  is  attained  when  the  thermometer  falls  to  twenty-four 
degrees,  and  the  minimum  when  the  thermometer  shows  thirty-one 
degrees.  Another  fact  ascertained  is,  that  there  is  no  fixed  dew-line  on 
our  ©loimtain  sides,  but  that  it  gradually  abates  as  you  ascend,  and  at 
the  height  of  three  hundred  feet  the  dew  is  too  light  to  produce  either  a 
grape-rot  or  leaf-blight.  Hence  we  understand  why  thethermalzane  is  both 
warm  and  dry — the  true  cause  why  grapes  growing  in  that  region  never 
fail  to  ripen  their  fruit  in  i)erfoction.  I  will  not  venture  to  say  that  the 
grape  will  never  rot  within  the  limits  of  that  zone,  bec«iuse  an  exceed- 
ingly wet  summer  might  produce  that  result ;  \>\it  this  I  can  say :  Hie 
Isabella  is  decidedly  the  most  unreliable  grape  that  we  have,  when 
planted  in  our  low  valleys;  but,  where  the  vines  are  growing  on  the 
slopes  of  the  mountains,  they  have  not  failed  to  ripen  their  fruit  for  more 
than  thirty  years,  whether  the  season  was  w^et  or  dry.  In  relation  to 
a  climate  and  soil  most  congenial  to  the  grape,  within  the  field  of  my 
observation^,  I  would  name  that  portion  of  the  Alleghany  range  (rf 
mountains  which  runs  through  western  Xorth  Carolina  and  northern 
Georgia,  named  here  Blue  Ridge.  The  main  direction  of  this  range  is 
from  northeast  to  southwest  at  its  most  southern  bend,  reachhig  the 
thirty-fifth  degree  of  north  latitude ;  and  the  crests  have  an  average 
height  of  about  three  thousand  feet,  perpendicular,  above  the  level  of 
tide- water.  The  waters  that  flow  from  them  on  the  northwest  side  ran 
into  the  Mississippi,  and  those  of  the  southeast  directly  into  the  Atlantic. 
The  country  on  the  Atlantic  side  sinks  rapidly  by  a  succession  of  long 
sunny  slopes,  reaching  down  into  the  plain  or  level  country.  It  is  on 
these  slopes  that  the  atmosphere  is  pure  and  dry,  a  refuge  tor  the' con- 
sumptive, as  diseases  of  the  lungs  have  never  yet  been  known  to  origi- 
nate among  the  inhabitants  of  these  dry,  fogless  mountains;  and  here 
also  will  the  grape  find  its  most  salubrious  climate  and  genial  home; 
and,  if  ever  a  *  Johannisberger,'  a  'Medoc,'  or  a  'Margeaux'  is  found  on 
this  side  of  the  Atlantic,  in  my  opinion  it  will  be  here." 

PEARS. 

The  frequent  loss  of  bearing  trees  by  blight  is  a  fruitfril  souroe  of 
vexation  and  loss  in  many  localities.  It  is  now  fully  established  that 
the  active  agent  in  this  disease  is  fungoid  growths. 

It  cannot  be  doubted  that  healthy  vegetation  may  be  attacked  by 
these  minute  organisms  of  destruction ;  but  it  is  still  questionable 
w^hether  they  will  originate  on  a  perfectly  healthy  plant.  It  jseems  more 
generally  trpo  that  diseased  or  unhealthy  individuals  contract  this  form 
of  rapid  decay,  fix)m  which  it  is  communicated  to  others.  We  know^  for 
instance,  that  deeayed  potatoes  and  apples  will  communicate  their  eon 
ditions  to  healthy  si>ecimens  when  placed  in  contact  with  them. 

Among  the  many  reasons  that  have  been  suggested  'as  a  oanse  ot 
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blight  in  the  pear  tree,  that  of  unripened  wood  has  not  boen  the  least  fre- 
quent ;  and  the  fact  that  many  indei)endeut  observers  have  arrived  at 
the  same  conclnsion  seems  to  point  it  out  as  a  probable  cause. 

It  cannot  have  escaped  the  notice  of  persons  who  have  had  a  general 
collection  of  pear  trees  under  their  care  and  observation  for  a  series  of 
years,  that  those  plants  which  have,  by  whatever  means,  been  induced  to 
growfi^eely  until  late  in  the  season,  and  have  been  overtakenby  frosts  while 
fiieir  growth  was  soft  and  succulent,  have  been  the  first  to  show  symp- 
tons  of  disease.  There  are  Aany  noted  instances  on  record  showing 
that  i)ear  orchards,  while  kept  under  a  continued  system  of  disturbing 
cnltivation,  surface  stirring  during  the  summer,  manuring  and  plough- 
ing  dnring  the  winter  and  spring;  have  been  severely  thinned  by 
blighted  limbs  and  dead  trees,  but  which  have  been  rendered  both 
fruitfal  and  healthy,  and  all  diseases  checked,  by  simply  abandoning  all 
Bach  cultural  expedients,  and  employing  the  scythe  as  the  only  imple- 
ment in  keeping  weeds  and  undergrowths  in  check.  It  is  not  at  all  uncom- 
mon to  meet  with  comments  deprecatory  of  this  "  negligent  treatment,"  as 
it  is  termed.  We  must  not,  however,  be  too  strongly  influenced  by  mere 
terms,  or  words,  especially  when  they  are  misapplied.  All  appliances. 
and  operations  that  are  distinguished  by  the  term  culture  should  have 
for  their  object  the  increase  and  healthy  development  of  the  products  to 
which  they  are  directed.  Cultivation,  in  this  instance,  is  a  term  indica- 
tive of  those  operations  necessary  to  maintain  a  healthy  equilibrium  of 
the  elements  of  plant  growth.  It  therefore  ceases  to  be  a  proper  term 
when  describing  operations  the  effects  of  which  are  clearly  to  induce 
disease  in  plants,  by  encouraging  extension  of  growth  <at  improper 
periods.  If  the  health  or  the  productiveness  of  an  orchard  depends  uxK)n 
the  absence  of  all  disturbance  of  the  soil  over  the  roots  of  the  trees,  fur- 
thw  flian  may  be  necessary  to  prevent  extended  spread  of  weeds  or 
nndergrowths  by  occasionally  mowing,  it  seems  difficult  to  understand 
why  such  treatment  should  be  denounced  as  improper,  and  designated 
as  ^neglected  culture."  Still,  it  is  quite  as  reasonable  to  use  that  phrase, 
under  the  cireomstances,  as  it  is  to  characterize  a  course  ef  treatment 
that  stimulates  plants  to  their  destruction,  by  the  high-sounding  term  of 
^  scientific  cultivation." 

Among  Other  operations  tending  to  the  production  of  unripened 
growths,  late  summer  pruning  may  be  mentioned  as  one  of  the  most 
iDJnrions.  Although  the  practice  is  not  so  prevalent  as  it  was  ten  years 
ago,  it  is  fkr  from  heiag  obsolete;  but  as  cultivators  shape  their  p];^tice 
mare  and  more  from  the  knowledge  acquired  by  study  of  cause  and 
effect,  rather  than  from  one-sided  theories,  (an  error  we  are  all  prone  to 
adopt,)  summer  "  shortening  in,"  as  it  is  technically  termed,  will  have  few 
advocates,  and  still  fewer  practitioners. 

It  is  now  many  years  since  the  writer,  somewhat  timidly,  recom- 
mended root  pruning  as  an  auxiliary  to  fruitfulness,  and  as  a  corrective  of 
evils  resulting  from  plethoric  growth  in  trees.  This  ancient  operation 
is  an  innovation  upon  the  rules  at  present  established,  and  will  be  per- 
formed only  by  those  who  are  not  trammeled  by  popular  opinion,  when 
opposed  to  convictions  formed  from  careful  observations  and  practical 
study  of  vegetable  etonomy — a  class  of  cultivators  rapidly  increasing  in 
numbers  and  influence. 

It  may  be  weU  questioned  whether  the  system  of  "  shortening  in,"  now 
so  generally  performed  on  fruit  trees  at  the  winter  pruning,  is  not  more 
injurious  than  beneficial  in  most  cases.  In  establishing  the  base  or 
foundation  for.  a  spreading  form  in  young  trees,  a  shortening  back  of  the 
youngest  shoots  will  be  unavoidable,  but  that  a  continuation  of  such 
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treatment  is  necessary  is  laiown  to  be  a  fallacy.  The  continued  cnconr- 
a^eniont  thus  given  to  a  nuiltiplication  ofyoutig  shoots  prevents  theforma- 
tion  of  fruit-profluchig  branches  5  the  trees  become  dense /with  slender 
growths,  requiring  constant  thinning  and  manipulation  to  preserve  even 
the  appearance  of  a  fruit-bearing  tree.  Seeing  that  the  objects  desired 
are  so  widely  dill'erent,  it  must  be  ap])arent  that  the  treatment  best 
adapted  to  form  i)lants  uito  a  close,  thick-set  hedge  eanuot  be  a  pi'Oi)er 
mode  of  managing  those  cultivated  soldy  for  their  fruits. 

It  is  i)robable  that  the  best  mode  of  m<4^aging  pear  trees  is  to  refrain, 
as  far  as  possible,  from  shortening  back  the  leading  points  of  bmucbes, 
thus  giving  them  an  opportunity  of  producing  Iniiting  spurs  over  tlie 
entire  surface  of  the  yearly  growths,  which  th(\v  will  Sjieedily  do  if  not 
disturbed  by  the  pruning  knife ;  and  when  th(\v  become  destitute  of  such 
spurs  near  the  base  or  main  trunk  of  the  tree,  as  in  time  they  most  cer- 
tainly will,  and  it  is  desired  to  kec])  the  i)]ant8  low  or  dwarf  in  habit, 
these  long,  s])urless  branches  can  be  thinned  out  by  removing  them 
entirely,  cutting  them  quite  close  to  the  trunk,  supi)lying  their  place 
with  young  shoots,  somewhat  similar  to  the  mode  adopted  in  the  so- 
called  *'  renewal  system  "  of  pruning  the  grape-vine.  Whatever  mode 
may  be  adopted,  it  is  perfectly  evident  that  many  of  the  lailures  in  pear 
culture  are  clearly  traceable  to  erroneous  practices  and  false  ideas  of 
culture. 

ARBO^lETUJI. 

Much  tim^  and  attention  have  been  given  to  the  improvement  of  the 
grounds  of  the  Department.  The  llower  garden  in  the  main  front  of  the 
building  is  completed,  with  the  exception  of  the  aix;hitectural  terraces. 
The  principal  avenues  and  walks  are  i  ai>idly  approaching  completioiL 
Draining  has  been  eliected  as  far  as  means  will  allow  5  much,  however, 
of  this  fundamental  work  remains  to  be  done,  as  the  gi'ouud  is  largely 
underlaid  with  a  retentive  subsoil.  Tor  puri)oscs  of  protection  and  shel- 
ter, an  Osage  orange  hedge  has  been  planted  around  ths  boundaries  of 
the  inclosure. 

About  three-fourths  of  the  list  of  plants  have  been  secured,  and  pre- 
pai^ations  for  planting  are  novr  in  progress,  so  that,  when  the  proper 
season  arrives,  no  delay  may  occur  in  placing  each  plant  in  its  assigned 
position.  The  space  allotted  to  each  plant  is  computed  so  as  to  alloir 
full  development  of  gTowth  for  a  i)enod  of  forty  years^  so  far  as  data 
havel)een  available  in  deciding  upon  the  respective  dimensions  each 
will  assume.  Alterations  as  indicated  by  progressive  development  can, 
to  a  great  extent,  be  eifected  for  many  years  to  come,  without  interfering 
with  the  main  design,  and,  in  view  of  the  novelty  of  the  aiTangement) 
such  modifications  may  become  necessary ;  but  it  is  believed  that  there 
will  be  but  few  changes  to  make  in  the  present  position  of  the  plants. 

A  list  of  the  plants  and  also  the  classification  adopted  are  subjoined. 
In  some  of  the  orders  slight  additions  will  be  made  to  the  preseut  nom- 
bers;  but  as  the  collection  stands,  it  f(>rms  probably  as  complete  an 
arboretum  as  is  to  be  found  in  any  country'. 

DICOTYLEDON.E.— AKGIOSPERMiE. 

DmSIOX  I.  — POLYPET.VLJS:. 

Maoxoliace^. — Magnolia,  10  species,  9  yarietittB  ;  Scliizandra,  1  Bpeoics;  Kadsill%l 

species ;  Liriodciudron,  1  species,  3  varieties. 
An()Nace-<e.  — AsimeDii,  2  species. 
Lajidizabalac£J£.— Akebia,  1  species ;    StanntonlA^  1  species. 
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MsyiBFEBMACnEJE. — Coccolus,  1  species;  Monispermnmy  1  species;  Calycocarpum,  1 
species. 

Berberidac£^. — Berberis,  20  species,  10  A'arieties ;  Mahonia,  10  species. 

fiiiTEJUCACEL£. — Hypericum,  6  8i)ecie8;  Androsacmum,  1  species.  ' 

Tamariscine^. — ^Tamarix,  6  species. 

Malvacbjs. — Hibiscus,  1  species,  10  varieties. 

Stbrculiace.£. — Sterculi2^  1  species. 

TiUACEiE. — ^Tilia,  2  species.  20  varieties. 

CAMELLiAC£iE.— Stuartia,  2  species;  Gordonia,  1  species 

Meuack^. — Melin,  2  species. 

RuTACRf. — Zanthoxyluui,  2  species ;  Ptelea,  2  si>ecies,  1  variety 

SiMABUBACEJB. — Ailauthos,  1  species.  * 

COBlA&LEiE. — Coriaria,  3  species. 

Anacardiackjs. — Rhus,  7  species ;  Pistacia,  2  species. 

Rbasciack^. — Rhamnns,  11  species,  4  varieties ;  Fran^ula,  2  species ;  Sageretio,  1  spe- 
cies ;  Berchemia,  1  species ;  Ziz^'2)iius,  1  species ;  Ucauothns,  13  species ;  Palinrus, 

1  species. 

CelastracejE. — ^Euonymus,  9  species,  11  varieties ;  Celastnis,  1  species. 

Sapikdace^. — I,  StaphyleaucB :  Staphylca,  3  species,  llj  SapindacetE  verce:  ^sculus, 
11  species,  12  varieties;  Kolreuteria,  1  species.  YLlj  Accr'mecs :  Acer,  27  species,  17 
Tarietios ;  Negundo,  1  species,  4  varieties. 

Leouminos^.— Sub-order  I,  PapUionacece.  Tribe  I,  Loteae  :  Genista,  13  species,  1  vari- 
ety ;  Ulex,  3  species,  1  variety ;  Spartium,  1  species,  1  variety ;  Laburnum,  2  spe- 
cies, 11  varieties;  Cj'tisus,  16 species;  Sarothamnus,  1  species,  1  variety;  Ononis. 

2  species;  Amorpha,  5  species,  1  variety  ;  Colatea,  2  species ;  Robiuia,  3  species,  ^ 
▼arietiee;  Cnragana,  11  species;  Halimodendron,  1  species;  Wistaria,  3  species,  2 
varieties.  Tribe  II,  Hedysarea? :  CorouUla,  1  species,  Tribe  V,  Sopborese  :  Sopho- 
ra,  1  species,  2  varieties ;  Cladrastis,  1  species. — Sub-order  U,  CcesoapinieaB,  CerciSy 
2  species,  2  varieties;  Gyinuocladus,  1  species ;  GieditBchia,6  species,  5  varieties. — 
8ut>-order  UI,  Mimosea.    Albizeia.  1  species. 

AOUL'-^ab-order  I,  Amygdalecs.  Amygdalus,  3  species,  IC  varieties ;  Amyp^dalopis,  1 
■peoies :  Pninus,  27  species,  12  varieties. — Sub-order  II,  Rosacecs  rei'o.  Tnbe  I,  Spi- 
tm^ih :  kraria,  2  species,  2  varieties;  Spinea, 41  species,  6  varieties;'  Schizonotus,  2 
species,  1  variety.  Tribe  11,  Dryadca) :  Potoutilla,  2  species,  2  varieties ;  Rubus, 
8  species,  5  varieties. — Sub-order  III,  Pomece.  Crataegus,  36  species,  27  varieties; 
Photinia,  3  species ;  Cotoneaster,  Id  species ;  Auielanchier,  5  s^iecies,  5  varieties ; 
llespiluSy  2  species ;  Pyrus,  33  species,  40  varieties ;  Cydonia,  2  species,  12  varie- 


t. — Calycanthus,  6  species ;  Cliimonantbus,  1  species,  2  varieties. 
Lythkace^. — Puuiea,  2  species ;  Lagerstrcemia,  5  species. 
8axifbagace£. — Sub-order  I,  Gromulce.    Ribes,  24  species,  7  varieties. — Sub-order  Jl, 

E9oaUonie4M.    Iteo,  1  species. — Sub-order  UI,  Hyarangvem,    Hydrangea,  5  species: 

Decaiiiiui%  1  species;  Piiiladelphus,  9  8x>ecies,  7  varieties;  Dentzia,  6  species,  2 

varieties. 
HamamelacEjK. — Tribe  I,  Hamameles :  Hamamelis,  1  species.    Tribe  II,  FotbergillesD : 

Fothergilla,  1  species.    Tribe  III,  BalsamiHusB :  Liquidomber,  2  species. 
Umbkljlifeil£. — Bupleorum,  1  species. 

AlAliUrK« — ^Alalia,  3  species ;  Hedera,  3  species,  4  varieties. 
COSVACXJB* — Coruus,  12  species  4  varieties ;  Bentliamia,  1  species ;  Nyssa,  3  species ; 

Gaczy%  1  qiecies. 

DmSION  n.— MONOPETAULE. 

CaPBIFOLIAcejb.— Tribe  I,  Lonicerete :  Linnsa,  1  species ;  Symphoricarpns,  5  species, 
1  variety :  Lonicera,  35  species,  11  varieties ;  Diervilla,  4  species,  13  varieties ;  Ley- 
oeiteria,  2  spNecies.  Tribe  II :  Sombucus,  4  species,  U  varieties ;  Vibumunif  17  spe- 
xies,  6  varieties. 

RCBiACEiE. — Sub-order  11,  C'mc^onea,  Cepbalanthus,  1  species. — Sub-order  HI,  Xo- 
gamitE,    Gelsemium,  1  species. 

COdfPOAlTJE. — Sub-order  1,  TubuUfloree.  Baccbaride^ :  Baccharis,  3  species.  Senecion- 
idee :  Iva,  1  species :  Artemisia,  3  species. 

ESlCACEJS. — Sub-order  I,  Faodniea.  Gaylussacia,  5  species ;  Vaccinium,  16  species,  5 
Tarietiea :  Chiogeues,  1  species. — Sub-order  II,  Ericinecc.  Arctostapbylos,  2  species ; 
Epigjiea,  1  species ;  Arbutus,  4  species ;  Leucotiio),  5  species ;  Cassandra,  1  species ; 
Caasiope,  2  species;  Andi-omeda,  7  species;  OxydeHdrum,  1  species;  Clethra,  2 
species;  Pbyilodoce,  1  species ;  Femettya,  2  species ;  Kalinia,  7 si>ecio3, 2  varieties  ; 
Dabcccia,  1  species,  1  variety ;  Meuziesia,  2  species,  2  varieties ;  Azalea,  4  species,  2 
varieties ;  Rhododendron,  6  species ;  Rhodora,  1  species ;  Ledum,  2  species ;  Lois- 
eleuria,  1  species ;  Leiopbyllum,  1  species. 
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AQunrQLiACEiB. — Hex,  25  species,  14  varieties ;  Myginda,  1  species ;  KemapantlieB,  1 
species. 

Styrace^. — Styrax,  4  species ;  Halesia,  3  species ;  Symplocos,  1  species. 

CyrilulckjE. — CyrilLi,  1  species ;  EUiottia,  1  species. 

Ebexace^.— Diospyros,  2  species. 

Sapotaceje. — Bumeliti,  4  species,  1  variety. 

BiGNONiACEiE. — Bignoiiia,  1  species ;  Tecoma,  2  species;  Catalpa,  4  species. 

ScRoniULARiACEiE. — Paulowiiia,  1  species ;  Buddlea,  1  species. 

VERBEXACEJi. — Callicarpa,  1  npecies ;  Vitex,  2  species,  1  variety. 

AscLEPiADACE^. — Periploca,  1  species. 

jASMEXACEJi:.— Jasrainum,  9  species,  1  variety. 

Oleace^. — Tribe  I,  Oleincje:  Ligustrum,  12  species,  4  varieties;  Olea,  1  species; 
Cliionantlius,  1  species,  1  variety.  Tribe  II,  Syringeie  :  Syrinra,  4  species,  34  Tsri- 
eties;  Foiitauesia,  1  species;  Forsythia,  3  species.  Tribe  iQ,  Fnudnexe:  Fraxi- 
nils,  19  species,  16  varieties ;  Omus,  2  species.  Tribe  IV,  Forestiere^e :  Forestierii, 
2  species. 

Division  III.— Apetalje. 

ARiSTOLOCiUACEiE. — ^Aristolochia,  2  species. 

PoLYOONACE^. — Bninoichia,  1  species. 

Laurace^. — Lanms,  1  species ;  Persea,  1  species,  1  variety ;  Sassafras,  1  spocies ;  LizL 

dera,  2  species ;  Tetrautbera,  1  species. 
TmrMELEACEiE. — Dirca,  1  speeies ;  Daphne,  7  species,  6  varieties. 
Eubaoxaceje. — Bhepherdia,  2  species ;  Elaeagnus,  5  species,  1  variety ;  Hippophie,  2 

8X>ecies,  1  variety. 
Santalace js. — Darbya,  1  species ;  Pymlaria,  1  species ;  Buckleyaj  1  species. 
EupnoRBiAC]L£. — 6tillingia,  1  species ;  Buxus,  8  species,  9  vaiieties. 
E^fPETRACEJE.— Empetmm,  1  species :  Cor^nia,  1  species ;  Ceratiola,  1  species. 
UuncACE^. — Sub-order  I,  U  Imacew.    Ulmos,  17  species,  37  varieties ;  Planera,  3  ntedes ; 

Celtis,  5  6]^ecies,  2  varieties.    Sab-order  II,  Artocarpece,    Moms,  5  species,  4  Tiiiie- 

ties ;  Broo^sonetia,  1  species,  1  variety ;  Madura,  2  sjiecies,  1  variety ;  FicuSy  1 

species. 
Platanace^. — Platanus,  3  species,  2  varieties. 
JuglandacejE. — Juglans,  3  species,  3  varieties ;  Carya,  10  species,  1  variety ;  Ptero- 

carya,  1  species. 
CUPULIFER^. — Quercus,  39  species,  51  varieties ;  Castanea,  3  species^  12  vaiietieB ; 

Fagiis,  3  species,  13  varieti^ ;  Corylns,  4  species,  2  varieties  ;  Carpinns,  8  speoicfl^ 
.  4  varieties :  Ostrya,  3  species. 
Myricack£. — Myrica,  3  species.  2  varieties ;  Comptonia,  1  species, 

■o .  -^gjE. — Betula,  9  species,  6  varieties ;  Alnus,  7  species,  9  varieties 

SJE. — Salix,  121  species,  12  varieties ;  Populus,  12  species,  6  varieties. 

GYMNOSPERM^. 


Betulaceje.— 
Saucaceje 


Conifers:. — Sub-order  Ij  JbieHncce.  Pinns  Binse,  25  species,  24  varieties  j  PinnsTer- 
natic,  25  species,  3  varieties ;  Pinus  Quince,  35  species,  5  varieties  ^  Pmos  DubliB,' 
5  species ;  Abies  Ver®,  14  species,  23  varieties.  Tsu^ :  Abies,  7  ^>ecie8y  6  Twie- 
ties.  Picea  Bracteata :  Abies,  10  species,  8  varieties.  Picea  Brevebracteata:  Abies. 
11  8x>ecieB,5  varieties ;  Cedrus,  3  species,  6  varieties :  Cunninghamia,  1  species,  1 
variety ;  Sciadopitys,  1  species ;  Sequoia,  2  species ;  Larix,  9  species,  7  varieties : 
Pseudolarix,  1  species :  Araucaria,  7  species,  5  varieties ;  Dammara,  8  species,  2 


AcxinoBTTODus,  1  specics ;  rTeneia,  iv  species ;  ijiecnuaraua,  i  sxwcies :  ritzruyay  i 
species ;  Thuja,  3  species,  15  varieties ;  Thujopsis,  3  species,  2  Tarieties ;  Biota»  1 
species,  15  varieties ;  Cupressus,  20  species,  15  varieties ;  Retinosponiy  6  Bpeoftes,  7 
varieties ;  Cryptomeria,  1  species,  4  varieties ;  Taxodinm,  1  species,  4  TarletiM ; 
GlyptostrobuB,  2  species.  Sub-order  III,  Taxmece,  Taxus,  7  species,  21  yariettes ; 
Torreya,  4  species ;  Cephalotaxus,  4  si>ecies ;  Podocarpus,  43  species,  3  yaiietiet } 
Dacrydium,  0  species ;  Salisburia,  1  species,  3  varieties ;  Phyllocladns,  S  speeist j 
Microcacbrys,  1  species ;  PherosphsBra,  1  species ;  SazerGothea,  1  species ;  K^BBi%  7 
species,  1  variety ;  Veitchia,  1  species. 

WM.  SAUNDERS. 
Hon.  Horace  Capron,  dmmisnoner. 


REPORT  OF  SUPERINTENDENT  OF  SEED  DIVISION. 


8iK :  The  foUoTiiif;  tabular  statement  ehava  the  qoaDtity  and  kinds 
of  seeds  sent  from  tlus  division  daring  the  year  ending  December  31, 
180B: 


1 

I 

S  Mdi  tu  Sdd  cnltiOT. 

........ 

i 

1 

1 
T 
J 

1 

j 

1 
1 

eSsw 

114, 1W 

3°'^ 

p-t^.. 

«-«., 

Pap--.. 

ow.. 

3,180 

«■ 

HM 

Qia: 

SB.ati 

is7a 

B«a 

llfi 

«7* 

•»■"' 

93,  Kl 

4,878 

7M 

33,egD 

a,57fi 

88: 



S«Hti  tor  field  oJtnn. 

WUtM 

.,»t 

TowbomHBL 

. 

1 
1 

1 

i 

i 

1 

t 

1 

1 

"S 

'» 

«,"? 

1.778 

6M 

sw 

428 

*i-a 

fS 

sis 

HT 

a.0M 

135 

m9a 

633 

4.650 

1,581 

16.539 

3.884 

3,3M 

Mm 

The  United  States  and  territories  embrace  aboct  twenty-foor  degrees 
of  latitade  and  fifty-eight  degrees  of  longitude,  and,  in  coDBCqueoce  of 
diiference  of  elevation,  direction  of  winds,  and  coDtiguona  oceans,  \ride 
isothermal  difierences  of  temperature  are  manifest  even  in  the  same  lat- 
itade ;  bat  within  the  diflerent  latitudes  of  these  extended  limits  are 
foond  great  diversities  of  climate  and  soil,  adapted  to  the  growth  ot 
plants  of  every  quarter  of  the  globe.  The  distribution  of  seeds  was 
made  with  rclerence  to  climatic  and  thermal  peculiarities ;  but  the 
adaptability  of  seeds  to  different  soils  can  be  satisfactorily  ascertained 
only  by  the  sure  test  of  esperiment,  and  it  is,  thercl'ore,  to  be  regretted 
that  practical  farmers  do  not,  as  requested,  more  generally  report  to  the 
department  the  results  of  their  experiments  with  seeds  sent  to  them. 
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All*  important  facts  connected  \vitli  tbo  cultivation  of  nntried  seed 
should  be  carefully  noted,  and  promptly  reported  to  the  department 

The  object  of  the  department  in  ]>rocuring  and  distributing  seeds  k 
to  substitute  superior  varieties  for  those  which  have  deteriorated  or  bav< 
become  diseased,  and  to  introduce  the  seeds  of  new  plants,  that  the  re 
sources  of  our  broad  and  fertile  domain  may  be  developed,  and  its  agri 
cultural  wealth  increased.  To  accomplish  these  ends  the  co-operation  o 
the  farmer  is  indi8])ensable.  Ilis  farm  is  a  laboratory  in  which  the  effi 
cacy  of  new  varieties  and  the  success  of  novel  productions  are  aiik< 
tested.  Without  an  intelligent  report,  showing  the  means  used  an( 
the  results  reached,  the  department  must  remain  in  doubt  in  regarc 
to  the  success  and  utility  of  its  seed  distributions,  except  as  thev  maj 
be  indicated  in  the  steadily  increasing  products  of  the  land,  and  in  th< 
general  improvement  of  its  farming  interests.  Reports  promptly  anc 
regularly  sent  in  would  enable  the  department  to  furnish  to  the  country 
and  to  the  world  an  array  of  facts  of  great  practical  interest  and  value 
while  this  co-operation  on  the  part  of  farmers  would  tend  surely  to  Uw 
advancement  of  their  own  interests,  and  to  the  increase  of  nationa 
wealth. 

SENECA  DEAN. 
Hon.  HoBACE  Gapbon,  Commissioner. 


REPORT  ON  AGRICULTURAL  EDUCATION  IN 

EUROPE. 


Bm:  In  compliance  with  yonr  request  that  I  should  procure  certain 
information  bearing  upon  the  art  and  science  of  agriculture,  I  have  the 
honor  to  submit  the  following  obsen^atlons : 

The  first  and  leading  fact  that  arrests  the  attention  of  an  American 
observer  of  agricultural  phenomena  on  visiting  Europe  is,  that  in  many 
£arox)ean  countries  the  annual  yield  per  acre  of  all  the  land  under  cul- 
tivation is  greatly  on  tbe  increase  from  year  to  year,  while  in  the  United 
States  the  yield  i)er  acre  is  on  the  decrease.  The  question  naturally 
arises:  Is  this  gradual  deterioration  of  American  soil  proof  that  Ameri- 
cans arc  poor  farmers,  or  that  our  soil  is  naturally  poor!  Our  soil  is 
the  best  in  the  world,  and  practically  we  are  the  most  skillful  in  nearly 
all  the  mechanical  appliances  required  in  farming.  But  the  question 
still  arises^  Are  we  good  farmers  ?  It  certainly  was  not  good  farming 
that  permitted  the  soil  of  New  England,  New  York,  Pennsylvania,  and 
Ohio  to  deteriorate  from  a  yield  of  thirty  bushels  of  wheat  per  acre  (and 
other  crops  in  i)roportion)  to  less  than  fifteen  bushels;  it  was  not  good 
fanning  that  permitted  large  portions  of  the  southern  States  to  become 
absolutely  barren ;  and  it  is  not  good  farming  that  is  now  permitting 
the  unparalleled  soil  of  our  prairie  States  to  grow  less  and  less  produc- 
tive from  year  to  year. 

These  facts  suggest  painful  reflections,  and  indicate  that  our  great  skill 
in  producing  and  adapting  machinery  to  agricultural  puriioses,  and  our 
unsurpassed  practical  talent  as  a  nation,  are  being  emi)loyed  only  to 
exhaust  the  natural  wealth  of  the  country. 

It  was  estimated,  twenty  years  ago,  that  to  restore  the  land  then  under 
cultivation  in  the  United  States  to  its  original  fertility,  would  cost  a 
thousand  millions  of  dollars.  The  same  wasteful  and  exhaustive  process 
is  to  a  great  extent  still  continued. 

Dave  we,  who  happen  to  have  possessed  the  land  in  its  virgin  wealth, 
any  moral  right  thus  to  contract  a  national  debt,  the  burden  of  which 
will  oppress  our  children  and  our  children's  children  f  It  is  a  delusion 
to  supi>08e  that  this  crime  is  greatly  mitigated  by  the  fact  that  our  coun- 
try possesses  vast^tracrts  of  unoccupied  land,  to  which  we  can  remove  as 
soon  as  we  have  partly  exhausted  our  farms.  Even  if  there  were  no 
limit  to  this,  yet  the  argument  would  be  founded  upon  false  principles 
of  i>olitic4'd  economy.  There  is  a  limit,  however ;  and  he  who  rightly  esti- 
matcfs  the  natund  increase  of  our  i)opulation,  augmented  by  the  mighty 
tide  of  immigration,  must  see  that  all  our  public  domain  will  soon 
pass  into  private  hands. 

Of  an  average  of  five  hundred  to  six  hundred  per  day  of  emigrants 
who  leave  the  British  isles,  most  of  them  go  to  America.  Of  three  hun- 
dred thousand  emigrants  yearly  from  Germany,  a  great  majority  go  to 
America,  Also,  many  other  countries,  where  the  population  has  out- 
grown the  land,  are  pouring  a  constant  stream  of  en)igration  into  oiu* 
country  in  search  of  land  to  till.  Is  it  not  high  time,  then,  that  we 
arrive  at  some  system  of  agriculture  which  will  secure  to  us,  as  indi\id- 
nals  and  as  a  nation,  the  benefits  of  the  progress  that  has  been  made  in 


£ 
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countries  where,  from  various  causes,  more  attention  has  been  paid  to 
the  cultivation  of  the  soil ! 

England  and  Scotland  are  i)erhaps  justly  cited  as  leading  all  other 
nations  in  the  art  of  agriculture.  An  over-crowded  population  and  a 
very  limited  supply  of  laud  have  made  it  necessary  to  adopt  the  best 
practices  in  the  cultivation  of  the  soil.  The  fact  that  nearly  all  the  land  is 
tilled  by  tenant  farmers,  at  high  rental,  prohibits  a  poor  farmer  from  hold- 
ing the  land,  and,  sooner  or  later,  the  most  skillful  farmers  ar^  put  in 
possession.  No  matter  from  what  causes  the  best  practices  in  agricul- 
ture are  secured,  they  are  equally  valuable  as  examples.  Most  t^iants 
in  England  and  Scotlaiid  are  bound  in  the  leases  to  some  system  of  rota- 
tion of  crops.  That  which  is  most  common  is  called  the  ^<  fonr-coivse 
system:"  1st,  fallow  or  roots;  2d,  wheat  or  barley;  3d,  seeds;  4thy  oats. 
The  nature  of  the  soil  indicates  the  rotation.  In  cases  where  the  tenant 
is  known  to  be  an  intelligent  and  skillful  farmer,  the  landlord  often 
leaves  him  free  to  cultivate  the  land  in  his  own  way. 

There  are  numerous  examples  of  the  application  of  scientiAc  princi- 
ples in  farming  in  Great  Britain  that  we  might  study  with  great  advan- 
tage. The  Marquis  of  Tweeddale,  for  instance,  when  he  came  into  pos- 
session of  his  estate,  found  the  land  worth  a  rental  of  only  ten  shillings 
$2  50)  an  acre.  By  calling  to  his  aid  the  advice  of  scientific  men,  by 
is  intelligence  and  enteri)rise,  by  the  application  of  scientific  principles 
and  the  most  advanced  practices  to  the  treatment  of  the  soils,  ho  raised 
his  entire  estate  to  a  degree  of  productiveness  that  commanded  a  yearly 
rental  of  £3  10«.  ($17  50)  per  acre. 

During  the  summer  and  autimm  I  visited  numerous  fieums  affording 
examples  of  intelligent  and  advanced  culture:  the  Prince  Consort  &rms, 
at  Windsor;  Lord  Durham's  estate,  in  Durham  County;  Sir  Walter 
Ttevelyan's  estate,  in  Northumberland  County  ;  and  others. 

The  course  pursued  by  most  American  farmers  is  entirely  withcfat  sys- 
tem. Good  prices  appearing  to  prevail  for  any  given  production  will  cause 
our  farmers  to  push  their  crop  in  that  direction,  regardless  of  the  i^hui- 
ous  effects  upon  their  farms,  and  indifierent  to  any  general  results.  Thns 
all  the  fluctuations  of  markets  operate  to  derange  their  modes  of  hus- 
bandry, and  cause  extra  expense  in  all  the  machinery  of  the  £eunn, 
including  labor.  A  defined  system  of  husbandry  would  enable  our 
farmers  to  control  the  market  instead  of  being  at  the  mercy  of  its  con 
stant  changes,  and  to  greatly  economize  their  exi)enditures^  and  at 
the  same  time  keep  up  the  quality  of  the  soil.  There  is  nothing  more 
necessary  in  agricultural  pursuits  than  some  exact  system,  related  by 
the  discretion  and  intelligence  of  the  farmer,  guided  by  all  the  light  that 
can  be  drawn  from  science  and  practice.  We  find  in  £ngland  and  Soot- 
land  not  only  examples  of  ordinary  farm  management  with  careful  study, 
but  the  art  of  feeding  is  unquestionably  carried  to  a  higher  degree  of  per- 
fection than  in  any  other  country. 

I  was  greatly  surprised,  when  I  first  attended  a  fair  of  the  Boyal 
Agricultural  Society,  on  seeing  the  fat  cattle ;  but  I  have  been  still  more 
astonished  on  learning  the  very  short  time  it  required  to  fatten  them  for 
the  butcher.  This  skill  is  dependent  on  many  things,  such  as  the  selec- 
tion of  well-bred  stock,  the  kind  of  food  employed,  and  the  mode  of  pre- 
paring it,  and  particularly  the  kind  of  food  given  to  the  stock  whon 
young,  and  many  other  things,  aU  of  which  we  should  investigate. 

My  aim  at  present  is,  however,  to  examine  such  points  as  rdate  more 
directlj'  to  technical,  or  what  is  often  termed  practical,  education  for 
the  farmer,  or,  more  definitely,  what  relates  to  school  or  college  educa- 
tion.   On  this  point  I  am  compelled  to  say  that  Great  Britain  does  not 
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nlTord  the  bi^^cl^est  examples,  either  in  tbo  effort^s  to  eonnect  ngricultoral 
•'ducuitioii  with  the  universities,  or  to  establish  separate  .'xgricultural 
^'oUej^^s  and  academies.  The  reasons  lor  this  are  obvious:  Most  of  the 
laud  being  cultivated  by  tenant  farmers,  they  would  naturally  not  favor 
;:uy  seheuio  for  education  that  would  equally  benelit  the  farming  com- 
aamity  at  large,  and  tend  to  increjise  tbe  productions  of  the  laud  gene- 
rally, thereby  most  likely  increasing  the  rental  they  must  pay.  But 
show  tho  individual  farmer  how  he  can  increase  the  productions  of  his 
own  farm,  and  thereby  produce  better  crops  than  his  neighbor,  and  ho 
is  ready  enough  to  accept  youi-  suggestion.  Agricidtuml  education  in 
Great  Britain  is  based  upon  a  puiely  commercial  theory.  The  young 
man  is  sent  to  some  advanced  farmer,  in  a  good  agricultural  district,  to 
I'cmaiu  one,  two,  or  three  years.  Thus  he  becomes  a  good  farmer,  but 
knows  little  else.  We  aim  at  something  higher  than  this  in  the  United 
States,  and  hope  to  make  the  young  farmer  a  student,  skilled  in  his  pro- 
fession by  acquiring  a  knowledge  of  the  sciences  on  v.  bich  the  art  of 
agriciUture  is  based.  For  this  purpose  we  must  have  schools  and  colleges. 
Agriculture  is  at  length  recognized  as  a  science,  and  the  time  has  gone 
by  when  our  journals  call  in* vain  for  government  and  State  aid  in  its 
advancement,  and  when  intelligent  fiu^mers  ple^id  in  vain  for  assistance 
in  the  establishment  of  agricultural  schools.  The*  ground-work  of  our 
national  wealth  and  iK)wer  is  now  appreciated,  and  a  generosity  that  is 
truly  niunilicent  pervades  the  government  and  pcoi)lc. 

If,  however,  in  the  full  Hush  of  our  hopes  on  this  subject,  we  form  a 
wrong  conception  of  what  we  can  accomplish,  or  if  we  adopt  difficult  oi 
iiniM>88il)le  measures  to  seciu^c  what  v/c  may  legitimately  aim  at,  the 
funds  at  oiur  command  may  be  squandered,  and  the  generosity  of  the 
{government,  States,  and  individuals  be  discouraged.  We  have  about 
lifty  years  of  experience  from  which  to  draw  lessons  on  the  subject  of 
agricidtund  schools.  Failure  has  been  a  marked  feature  in  the  history 
of  this  enterprise.  Let  us  note  the  bad  practices  which  ha\x3  led  to  par- 
tial or  entire  failures,  and,  abandoning  them,  study  the  elements  of  sue- 
»H?8S,  when  success  has  been  achieved. 

In  a  former  connnunication  I  claimed  that  the  model-farm  system 
should  be  given  up  as  a  jiart  of  the  machinery  of  agricultural  schools; 
1  wish  merely  to  add  here  that  1  consider  model  farms  detrimentid  on 
account  of  the  burden  they  impose,  in  various  ways,  ui)on  the  institution, 
even  in  cases  like  that  of  the  Cornell  University,  where  the  endowments 
are  so  great  that  the  institution  may  not  feel  the  burden  of  the  farm. 
No  agricultural  community  will  award  the  same  faith  or  the  same  credit 
to  the  experiments  of  a  college  farm  that  they  would  to  those  of  the 
.^'IKirate,  independent  farmer.  Fanners  in  general  will  feel  a  suspicion 
that  the  college  farm  is  backed  by  college  funds,  and  that  residte  are 
s<*<.'ured  under  the  inlluence  of  coilege  bias.  It  is  not  the  greatest  pos- 
sible results  that  the  fanner  looks  for  ahme,  but  the  highest  productive- 
ness of  his  soil  that  can  be  srcured  at  the  least  cost.  Of  course  the 
(•xi»eriniental  ground  is  not  included  in  the  term  model  farm.  Experi- 
mental grounds — which  need  not  be  very  largo — are  indispensable. 

<Jne  of  the  most  important  questions  that  our  country  is  just  now 
citlled  upon  to  settJe,  is  in  relation  to  the  value  of  separate  agricultural 
MhfK»ls,  as  compared  with  attaching  them  to  universities,  or  making 
thi»  a^iricnltural  school  a  department  in  a  imiversity.  If  the  agricultu- 
ial  department  is  to  be  tacked  on  as  a  mere  subordinate  ])art,  ami  is  to 
\m:  overshadowed  by  some  other  interest,  I  shouUl  decide  iu  favor  oi 
.-eparate  schools,  with  all  their  disadvantages,  it  has  loo  often  haj)- 
pened  that  the  ellbrt  to  give  agricidture  a  place  in  universities  has 
0 


130  AGRICULTURAL  REPORT. 

resulted  in  very  little  more  than  a  mere  name ;  yet  1  am  of  tlie  opinion 
that  the  science  and  art  of  agriculture  will  best  be  raised  to  their  true 
dignity  by  securing  the  proper  instruction  in  connection  with  onr  uni- 
versities/ If  universities,  already  establishetl,  will  not  give  this  subject 
a  place  proportionate  to  its  iniportunce,  the  act  making  the  government 
grant  of  land  lor  agricultural  and  mechanical  education  is  so  framed  as 
to  give  us  a  most  fortunate  a<lvantage  in  founding  new  institations* 

All  that  has  been  gained,  thus  far,  on  the  side  of  practical  education 
in  the  contest  between  the  advocates  of  the  old  classical  system  and  the 
advocates  of  the  real  studies,  or  the  study  of  Nature,  has  been  gained 
in  connection  with  our  colleges  and  universities.  It  is  not  long  since 
any  young  man  who  wished  to  attain  a  standing  as  a  scholar  had  but  one 
course  open  to  him.  The  study  of  Greek  and  Latin  was  forced  upon  him, 
no  matter  what  his  inclinations,  tastes,  or  aptitudes  might  be.  This 
nile,  which  required  all  to  reach  knowledge  by  the  same  road,  has  been 
measurably  overthrown  in  our  country.  The  study  of  the  natural  sci- 
ences, of  Nature  and  her  works,  and  of  the  laws  that  govern  the  physical 
universe,  is  raised  to  e(iual  dignity  with  the  study  of  what  is  styled  a 
classical  course.  I  v.ouhl  not  disparage  the  study  of  Greek  and  liatin, 
but  would  greatly  increase  the  amount  of  stu<ly  now  required.  Greek 
and  Latin  literature  opens  to  the  human  intellect  the  grandest  fields  of 
its  own  activities  and  resources;  but,  with  the  whole  circle  of  hnman 
knowledge  before  us,  we  should  give  freedom  of  choice,  sind,  to  this  end, 
insist  u|)on  more  thorough  ]>repjiration  before  any  of  the  special  courses 
be  entered  upon,  <luring  which  time  all  should  be  educated  alike;  but 
when  the  choice  can  be  made  under  the  gui<lance  of  capacity  or  apti- 
tude, the  university  course  should  be  siich  as  will  accommodate  all. 

If  the  farmer  or  mechanic  must  go  to  an  institution  apart  from 
students  litting  themselves  for  other  callings,  his  education  will  always 
be  looked  upon  as  a  sort  of  half  education,  or  at  least  as  being  of  an  in- 
ferior grade.  Give  thesestndcMits  a  positicm  of  honor  equal  to  any  others, 
and,  for  an  equal  amount  of  good  study  in  any  choseif  course,  award  the 
same  credit.  Contact  of  mind  with  mind  plays  a  decided  part  in  educa- 
tion. The  contact  of  students  of  all  callings  creates  new  power,  and 
spurs  forward  to  hi;:dier  ambitions.  This  iniluence  or  atmoai)here  of 
study  is  measurably  lost  by  sepiirate  schools.  Then,  by  associating  the 
literary,  and  scientific,  nnd  the  i)ractical  students,  there  is  less  danger 
of  a  social  stamp  being  put  U]>on  the  one  dilfering  from  that  put  npon 
another.  This  is  of  great  imi)ortance.  In  the  university,  too,  any  student 
may  consult  his  taste  or  interesr  by  acquiring  a  knowledge  of  studies 
allied  to  his  chosen  course,  although  not  strictly  belonging  to  it. 

Economy  is  greatly  on  the  sid(»  of  the  university  plan.  The  machinery 
required  is  to  a  great  extent  the  same  for  all  the  coiu'ses,  and  to 
multiply  it,  so  as  to  supply  as  many  sei)arate  schools  as  there  are  natural 
subdivisicms  in  the  university,  would  be  a  great  waste  of  capital.  I  do 
not  mean  to  argue  that  we  mny  not  at  some  time  need  special  schools ;  but 
this  is  not  our  first  great  want. 

In  Prussia,  where  agricultural  education  has  long  been  an  established 
part  of  the  school  system,  there  are  a  nund)er  of  old  and  well-estab- 
lished separate  agricultural  academies  and  schools.  The  university  at 
Ilal'e  established  an  agricultural  dei)artment  in  1803,  which  now  has 
one  hundred  and  eighty  students — more  than  double  the  numl>cr  in 
attendance  at  any  other  "agricultural  school  or  academy  in  Prussia..  1 
believe  it  will  be  fcmnd  that  where  agricidtural  studies  have  proper  care 
bestowed  upon  them  in  the  universities,  the  latter  will  take  the  lead  in 
this  department. 
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It  is  an  almost  unavoidable  result  in  cases  of  schools  for  any  ffiven 
purpose,  that  the  studies  are  attempted  to  be  rendered  easy,  with  the 
view  of  adapting  them  to  the  special  course.  This  is  an  injury  to  the 
student,  and  justly  merits  the  position  usually  assij^ned  such  schools  as 
being:  of  a  low  grade.  I  find,  botli  in  England  and  on  the  continent, 
that  those  whose  judgment  is  entitled  to  the  gieatest  weight  are  inclin- 
ing toward  the  opinion  that  agricultural  education,  so  far  as  the  schools 
are  concerned,  should  be  collegiate  in  character,  or  scientific.  The  same 
is  true  in  regard  to  education  in  mechanics.  The  notion  that  the  student 
should  go  to  these  schools  to  leam  agriculture  or  any  of  the  mechanical 
arts,  very  much  as  he  would  leam  a  trade,  is  rightfully  discarded. 

In  the  grand  duchy  of  Baden  I  found  the  Ministerium  of  Trade  and 
Agriculture  engaged  in  the  inauguration  of  a  system  of  agricultural 
education  which  must  succeed  in  extending  the  knowledge  of  the  acad 
eniies  to  the  agricultural  community.  This  system  requires  the  estab- 
lishment of  a  school  in  each  district  (eleven  in  the  grand  duchy)  for  the 
sous  of  farmers,  (the  peasantry,)  the  principal  of  each  school  to  lie  paid  by 
the  government,  and  requireil  to  be  not  only  an  educated  man,  but 
educated  in  the  science  of  agriculture.  These  schools  are  to  consist  of 
one  term  in  the  year  (a  winter  teim)  of  five  months.  Tlie  remainder  of 
the  year  the  principal  teachers  are  to  travel  and  study  all  the  best  prac- 
tices ot  agriculture  to  be  found  in  the  countiy,  occasionally  lecturing  In 
the  villages  to  interest  the  farmers  in  the  subject  of  the  schools,  that 
they  may  send  their  sons  in  the  winter.  This  system  not  only  extends 
to  the  jieople  a  knowledge  of  all  that  can  be  discovered  in  the  academies 
and  colleges,  and  by  the  best  practice  of  the  more  intelligent  and  enter- 
prising farmers,  but  it  oi>ens  emplo>nnent  for  thorough  students  of  agri- 
calture  who  go  from  the  colleges  from  year  to  year. 

There  are  only  two  institutions  in  Great  Britain  where  agriculture  is 
at  present  successfully  taught — one  in  England  and  one  in  Scotland, 
TTie  former  is  the  Royal  Agricultural  College,  at  Cirencester,  in  Glou- 
eestershire,  which  is  devoted  exclusively  to  agriculture ;  the  latter  is  an 
agricultural  department; in  the  University  of  Edinburgh. 

THE  KOYAL  AGRICULTURAL  COLLEGE  AT  CIRENCESTEE. 

The  Royal  Agiicultural  College  at  Cirencester  had  for  a  long  time  but 
a  feeble  existence.    The  reasons  were : 

'  First.  Want  of  capital,  ha\ing  no  government  aid,  and  charging  its 
students  at  a  non-paying  rate. 

Second.  It  was  supjiorting  a  very  hoa\^'  burden  in  the  way  of  a 
model  fann,  wliich  ran  the  institution  in  debt  to  the  extent  of  about 
t50,(NK). 

Third.  It  requiixnl  the  students  to  labor,  and  thereby  secured  satisfac- 
tory results  neither  in  study  nor  in  labor.  All  these  difiiculties  have  been 
overeome.  Tlie  first,  by  increasing  the  charges  lor  board  and  tuition, 
which  of  course  changed  the  class  of  students ;  the  second  and  third,  by 
the  abandonment  of  the  practices  out  ot*  which  tliey  grew.  The  insti- 
tution is  now  self  sustaining  and  ])rosperous,  and  in  September  last, 
soon  after  the  opening  of  the  term,  there  were  about  seventy  students 
in  attendance.  Tlie  increase  of  the  expense  of  board  and  tuition  excludes 
the  sons  of  small  fanners,  who  were  at  first  intended  to  be  educated  at 
this  institution,  and  the  more  wealthy  classes  now  send  their  sons.  If 
there  were  no  question  of  expense,  it  would  be  impossible  to  mingle  the 
two  classes  in  the  same  institution  in  this  country — a  iiiliculty  which,  it 
is  to  be  hoiKHl,  may  liever  be  encomitered  in  America. 
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The  Duko  of  Marlborough  is  president  of  the  college,  and  its  present 
faculty  embraces  the  llev,  John  Constable,  principal,  and  six  resident 
professors,  occupying  the  chairs  of  agriculture,  chemistry,  uaturul  his- 
l^i-y,  anatomy,  physiology  and  hygiene,  mathematics  and  surveying,  and 
drawing. 

The  institution  was  incori)orated  by  charter,  Alarch  27, 1845.  The 
college  building  is  a  handsome  and  commodious  gothic  stractore,  ot 
stones  situated  one  and  a  half  miles  out  of  Cirencester.  Its  ii*ontage  is 
one  hundred  and  ninety  feet.  The  buildings  uiclude  a  chapel,  dining- 
hall,  library,  niuseimi,  lecture-theater,  laboratories,  class-rooms,  private 
studies,  and  servants'  otlices;  with  apartments  for  resident  professors, 
and  ranges  of  dormitories  on  the  upper  floors.  The  whole  bnUding  is 
lighted  with  gas,  and  the  best  methods  of  warming  and  ventilation  have 
been  adopted.  Each  student  has  a  separate  sleeping  apartment,  and 
private  studies  are  allotted  to  meritorious  students. 

The  managers  appear  to  appreciate  the  great  educational  value  of  a 
practicid,  industrial,  and  scientilic  museum ;  the  college  museum,  pos- 
sessing a  valuable  collection  ot*  geological  specimens,  minerals,  and 
objects  of  natural  history;  an  interesting  set  of  anatomical  and  patho- 
logical prei)arations,  such  as  casts  of  teeth,  to  illustrate  the  age  of  the 
horse,  sheep,  and  other  animals;  an  extensive  museum  of  economic 
botany,  containing  specimen  plants  of  many  varieties  of  known  cereals, 
samjiles  of  seeds  ot  every  species  of  plants  use<l  by  the  agriculturist,  and 
a  seiies  of  wax  models  of  every  variety  of  cultivated  roots;  and  also  a 
beautiful  herbarium,  containing  about  three  thousand  specimens  of 
British  i>lants. 

Thirty  acres  of  land  are  devoted  to  the  purposes  of  an  experimental 
farm,  which  is  S)  managed  that,  by  accurate  reconls  and  the  systematic 
weigliing  of  animals  and  products,  students  are  enabie<l  to  secure  cor- 
rect ideas  of  many  of  the  important  details  of  larm  practice.  The  fann 
formerly  conducted  by  the  college  as  a  model  fiu*m  is  now  under  the 
mana^rement  of  one  of  the  giaduatcs  of  tlie  institution,  to  whom  it  is 
let  with  t!ii3  res^u'ved  right  of  students  and  professor.-j  to  visit  it  at  will. 
This  farm  consists  of  ab(mt  five  hundred  acres.  The  soil  of  the  farms 
rests  on  the  forest  marble  and  great  oolite.  Much  of  it,  then»fore,  is 
brash.    The  general  elevation  above  the  sea  is  about  six  hundred  feet. 

l:istractiou  in  a;;Ticulture  is  given  by  lectures  and  by  daily  practical 
exercises  on  the  farms.  The  agricultural  course  of  instruction  thus 
embraces  not  only  a  sfientilic  discussion  of  established  methods  of  ciil- 
tivatinp' diilerenv  kinds  of  soils  in  diO'erent  climates;  of  the  breeding, 
rearing,  and  general  management  of  stock,  and  the  use  of  machinery; 
but  also  allbrds  a  good  illustration  of  the  cultivation  of  at  least  one 
good  f:irni  in  the  neighborhood,  to  which,  by  an  arrangement  made  with 
nie  tenant,  the  students  have  free  access.  Each  student  is  ex])ected  to 
keep  a  daily  journal  of  all  the  operations  on  the  farm,  and  to  make  him- 
selt  thoroughly  ac(iuainted  with  the  accounts.  Natural  and  mechanical 
philosophy  are  taught  by  a  series  of  lectures  delivered  by  the  principal. 

The  dunnieal  laboratory  is  vrell  arranged  and  well  furnished,  and 
chemical  manipulation  and  analysis  are  taught  to  each  class  of  students 
in  sneeession,  under  the  superintendence  of  the  professor  of  chemistry 
and  his  assistants.  After  studying  the  ])roperties  of  the  more  commonly 
occui-ring  substances,  they  are  taught  to  analyze  a  series  of  compoundH^ 
])ro(!ecding  from  simple  to  more  comi)lex  cases,  and  to  apply  the  knowledge 
thus  obtained  to  the  analysis  of  manures,  soils,  ashes  of  plants,  farm 
])roducts,  and  otlier  substances  with  which  the  i)ractical  agriculturist  is 
more  immediately  conc(H'netl ;  and,  in  addition,  there  is  a  systematic 
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coui>Kr  of  illnstrated  loctnres  given  on  inorpinic,  organic,  and  agricnj- 
lural  fheinistr\%  as  well  iis  catechetical  lectures.  Analyses  of  artificial 
nianuros,  oil  cakes,  waters,  &c.,  are  daily  pertbrmed  in  the  college  labora- 
tory, and  chemico-agriciiltnral  researches  undertaken  by  the  more 
advanced  students,  under  the  immediate  du^ection  of  Mr.  Church  and 
.issistants. 

Geology  is  taught  by  lectures,  and  practically  illustrated  in  field 
excursions  and  geological  eur\'eys  in  the  surrounding  neighborhood. 

The  professor  of  botany  delivers  annually  a  full  course  of  lectures  in 
systematic  botany,  illustrated  by  a  botanical  garden  belonging  to  the 
iastitution,  which  enables  him  to  instruct  practicsflly  in  the  botany  of 
agriculture,  and  to  show  the  students  various  experiments  in  vegetable 
physiology.  The  professor  of  botany  conducts  field  classes  weekly  during 
the  summer  and  autumn  months. 

Instruction  in  anatomy,  physiologj*,  and  hygiene  is  given  by  lectures, 
illustrated  by  cases  in  the  hospital  attached  to  the  college;  and  in  ordei* 
to  make  the  teaching  as  practically  useful  as  possible,  students  are 
required  to  record  the  particulars  of  all  cases  admitted  for  treatment, 
especially  the  results  of  post-mortem  examinations. 

In  the  department  of  mathematics  and  surveying  the  instruction  is 
rendered  as  practical  as  i>ossible  by  opportunities  which  are  afforded 
for  instruction  in  the  field,  in  surveying,  leveling,  and  land-measuring^ 
and  in  the  use  of  the  theodolite,  spirit-level,  and  other  instruments. 
Architectural  and  mechanical  drawing  are  also  carefully  tiiught  in  the 
institution.  To  such  students  as  desire  it,  instmction  in  can)entry  and 
smiths^  work  is  given  in  the  shops  attached  to  the  farm  buildings. 

There  are  two  terms  in  the  year,  with  vacations  of  seven  weeks  each, 
one  vacxition  commencing  about  the  ISth  of  June,  and  the  other  on  the 
18th  of  December.  Students  who  complete  the  two  years'  course  receive 
a  diploma  as  graduates,  under  the  title  of  members,  on  having  passed  a 
satisfactory  exitmination  in  agricidture.  chemistr}-,  and  any  other  one 
subject  selected  by  the  candidates. 

Students  who  live  in  the  institution  (in-students)  pay  £100  i>er  annum, 
to  be  paid  half  yearly,  m  advance.  Sfudents  who  live  out  of  the  insti- 
tution (out-students)  pay  £30  per  annum,  half  yearly,  in  advance. 

There  has  recently  b^cMi  established  at  Cirencester  a  fanners'  club, 
the  lectures  and  discussions  of  which  are  of  great  service  to  the  students 
of  the  college.  Some  of  the  professor3  belong  to  this  club,  and  they 
find  no  difficulty  in  securing  from  among  the  leading  farmers  those  who 
are  willing  to  test  pnictically  the  scientific  discoveries  or  supposed  im- 
provements of  the  college,  and  to  report  results. 

TIIE  VNIVEKSITY   OF  EDINCrnGH. 

The  chair  of  agiiculture  in  tliis  univw^rsity  is  at  present  endowed 
jointly  by  the  Ilighland  find  Agiicnltural  Society  of  Scotland  and  the 
Ijovennnent,  and  is  tilled  by  Professor  John  Vv'ilson,  an  exi)erienred  and 
able  scholar  in  the  seienee  of  agriculture.  The  ellicieney  of  this  chair 
has  recently  been  gieatlv  increased. 

The  university  has  resolved  to  grant  degrees  to  those  wlio  pass  the 
prescrilKHl  examinations,  in  confoiinity  with  the  educational  curriculum 
lirescriiHMl  by  the  Highland  and  Agricultural  Society.  It  has  been  ar- 
ranged that  the  lectuivs  on  agriculture  shall  extend  over  two  sessions, 
in  order  that  the  subject  may  receive  a  more  coiniuehensive  considera- 
tion than  has  hitherto  been  accorded  to  it.  The  course  has,  therefore, 
been  anvjiged  in  two  divisions,  and  is  comi>letcd  in  tv»*o  sessions.    The 
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first  is  occupied  chieflj'  in  disousaing  the  principles;  while  in  tlie  second 
the  practice  of  nioder:i  agriculture  is  more  particularly  considered. 
Each  division  of  the  subject  is  rendered  as  complete  as  possible,  so  as 
to  meet  also  the  requirements  of  those  gentlemen  who  may  not  intend 
to  go  up  for  the  diploma  examination. 

The  Coukse  of  Lectuues. — First  Division. — I.  Historj^  of  Agricul- 
ture, with  the  various  ei>ochs  of  advancement  up  to  the  present  time: 
Sacred  Writings,  Ancient  Egyptians,  Greeks,  liomans.  Early  and  Middle 
Ages;  Application  of  Science;  Tull,  Young,  Sinclair,  Davy,  Liebig, 
Boussingault,  &c. 

II.  General  purposes  of  agriculture,  conditions  affecting  it,  and  prin- 
ciples on  which  it  is  based ;  combination  of  knowledge  necessary  for 
their  proper  comprehension  and  successful  application ;  the  production 
of  sufficient  and  regidar  sup])lies  of  food;  ci\ilization ;  increase  of  pop- 
ulation ;  necessities  for  increased  supplies ;  necessity  for  an  acqaaint- 
ance  with  the  laws  governing  the  three  great  kingdoms  of  nature,  the 
animal,  vegetable,  and  mineral,  and  the  intimate  union  of  all  these. 
This  combination  of  knowledge  comprises — 

III.  The  Chemistry  of  Agricultiue :  The  constituents  and  chemical 
composition  of  soils,  cultivated  crops,  the  atmosphere,  rain  and  spring 
water ;  chemical  changes  elTected  by  decomposition  and  recombinations 
in  reference  to  the  gjiseous  and  mineral  food  of  plants;  rotation  of  crops, 
lalic  wing  and  manuring — their  i)rinciples  discussed. 

IV.  The  Geology  of  Agriculture:  Conditions  under  which  the  differ- 
ent strata  forming  the  earth's  crust  were  deposited;  their  composition, 
mechanical  and  chemical,  mode  of  disintegration,  &c. ;  the  formation  oi 
soils ;  the  condition  and  extent  of  surface  soils,  and  their  characteristics 
and  intiuence  on  agriculture;  loc4il  variations;  economic  produce  of  dif- 
ferent formations,  as  stones  for  building  and  other  purposes,  marbles, 
slates,  clays,  limestones,  metallic  ores,  coiUs,  salt,  &c.;  general  surface 
geology  of  Great  Britain. 

V.  The  Botany  of  Agriculture :  The  natiu'o  and  character  of  the  vari- 
ous agricultural  plants,  aiul  the  diseases  and  insect  ravages  to  which 
they  ai*o  most  liable,  and  their  remedies ;  the  weeds  of  agriculture ;  indi- 
genous plants  as  indicative  of  quality  of  soils ;  special  crops  cultivated 
for  food  or  for  technical  jiurposes,  as  linseed,  coriander,  woad,  teazles', 
&c. ;  arboriculture,  the  cultivation  and  management  of  fruit  and  forest 
trees;  planting,  pruning,  felling,  barking,  &:c. 

VI.  The  Physics  of  AgTiculture:  M(?teorolog>',  including  climate  and 
the  various  conditions  allecting  it ;  atmospheric  effects,  as  winds,  rain, 
hail,  thunder-storms,  their  causes  explainetl;  barometer,  thermometer, 
dew-point,  &c.,  indications  aiVorded  by  them ;  the  absorption  and  reten- 
tion of  heat  and  uioistun^  by  different  soils,  and  their  cajnllarity  in  refer- 
ence to  drainage;  hydrodynamics;  the  general  laws  of  light,  heat,  and 
electricity  as  affecting  the  vegetable  kingdom. 

Second  Division, — I.  The  Mechanics  of  Agiicultme;  their  application 
in  the  practical  operations  of  the  farm.  Tliis  will  comprise  the  princi- 
ples of  construction  of  idovrs,  harrows,  scarifiers,  rollers,  borse-hoes, 
drills,  threshing  machines,  reaping  and  mowing  machines,  chaff  cutters, 
cnishing  and  grinding  machines ;  the  application  of  steam  to  tillage  jrar- 
poses ;  motive  power — inan,  horse,  wind,  water,  steam — their  absolute 
and  relative  valiu»s  and  various  models  of  Jipi)lication  considei^ed. 

II.  Rotations  of  various  districts  discussed  and  explained;  sequence 
of  agricultural  o]K*rations;  economical  divisions  of  labor;  the  hay  and 
com  crop;  different  modes  of  harvesting. 

III.  Improvement  of  the  Soil  by  Draining,  ^Manuring,  &c. :  Draining, 
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hrrigatioii,  wnrping,  clajingr,  marling,  liming,  paring,  and  burning;  ma* 
dares,  fisirm-yard  and  artificial,  solid  and  liquid,  their  chemical  composi- 
tion, suitability  for  different  crops  and  modes  of  application,  their  com- 
parative money  values,  adidterationa,  &c. 

IV.  Live  Stock:  Different  breeds  of  cattle,  horses,  sheep,  swine, 
poultry,  &c.;  the  physiological  principles  of  breeding,  rearing,  and  feed- 
ing; Bipedal  ]>oints  to  be  attended  to,  their  practical  application  in  the 
treatment  of  stock  generally;  different  substances  used  for  feeding:  pur- 
poses, their  composition,  relative  value,  adulteration,  &c.;  the  diseases 
and  injnries  to  which  farm  stock  are  most  liable. 

V.  The  Economics  of  Agriculture :  Dairy  produce ;  butter  and  cheese 
making,  baking,  malting,  brewing,  wine  and  vinegar  making ;  beet-root 
sngar  and  sjurit ;  potato  starch  and  spirit;  flax,  fiber,  oil  and  cake;  lime 
burning,  brick  and  tile  making,  &e. 

VI.  Farm  Engineeiing  and  Construction:  Farm  buildings;  general 
principles  to  be  obser\'ed,  as  position,  aspect,  size,  materials,  and  mode 
of  construction,  cost,  &c. ;  arrangement  of  land  iuclosures,  fences,  shel- 
ter, road  making,  draining,  &e. 

VIL  Agricultural  Policy  :  Tenancy — ^leases,  size  of  farms^  rent,  cap- 
ital, labor,  wages;  relation  of  landlord,  tenant,  and  laborer;  importance 
of  correct  farm  accounts  and  general  returns;  agiicultural  statistics, 
markets,  &c. 

VIII.  General  Management  and  Improvement  of  Landed  Prox)erty. 

The  students  of  agriculture  in  this  university  have  the  advantages  of 
aoeess  to  one  of  the  best  industrial  museums  in  existence. 

AGRICULTURAL  SOCIETIES. 

The  Highland  Agricultural  Society  of  Scotland  was  incorporated  by 
charter,  Blay  17,  1787,  by  the  name  of  the  Highland  Society  of  Scotland, 
and  was  newly  incon)onited  June  18, 1834,  by  the  name  and  style  of  the 
Highland  and  Agricultural  Society  of  Scotland. 

Much  of  the  general  improvement  in  the  practice  of  agriculture  in 
Scotland  has  been  secured  by  the  labors  of  this  so(uety  in  granting 
premiums  for  agricultual  improvements;  the  holding  of  shows  of  cattle, 
implements,  and  i)roduce,  and  for  the  general  promotion  of  the  science 
and  practice  of  agriculture;  and  recently,  since  185G,  when  it  procured 
a  supplementary  charter  confeiriug  additional  powers  upon  the  society, 
by  more  efficient  and  direct  efforts  to  promote  agiicultural  education. 
The  supplementary  charter  enabled  the  society  to  constitute  and  appoint 
a  committee  on  education,  to  be  called  ''The  Council  of  the  Highland 
and  Agricultural  Society  of  Scotland."  This  society  is,  therefore,  now 
encouraging  a  high  standard  of  agiicultural  education.  The  following 
is  the  course  adopted  bv  the  council  : 

The  council  consider  that,  in  organizing  the  proposed  system  of  edu- 
cation, there  are  two  leading  i)oints  to  be  attended  to:  First.  The  oiler 
of  everj'  liroper  encouragement  and  facility  to  induce  and  enable  agricul- 
tural students  to  become  candidates  for  the  society's  dii)loma.  Second. 
Tlie  enforcement  of  stringent  i)recautions  against  the  possibility  of  tlio 
IK)wers  created  by  the  charter  being  abuseil,  or  the  diploma  being  con- 
ferred on  iiisuihcient  grounds.  The  council  conceive  that  a  well  defined 
curriculum  will  serve  as  a  guide  to  the  young  agriculturist,  both  as  regards 
the  subjects  of  study  and  the  order  in  which  they  are  to  be  pursued;  and 
that  its  observance  will  aflbrd  the  best  guarantee  for  an  education 
worthy  of  thedii»loma.  This  education  must  be  of  a  two-fold  chai-acter, 
scieutitic  and  practical — the  one  to  be  acquired  in  the  class,  the  other  on 
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the  farm.  The  sufllciency  of  both  should  bo  teijK»d;  Ist,  by  evitk^nciMJi' 
att<»iidiiiiec  for  prescribed  ]>eriods  iii  the  ela»3  and  on  the  i'arxn ;  I'd,  by 
rigid  and  searching  examination  after  the  required  attendance  has  l)ec!i 
completed. 

In  addition  to  a  thorough  acquaintance  with  the  details  of  ]>racti(!al 
farmhig,  a  candidate  must  be  conversant  with  those  departments  of  the 
following  branches  of  study  which  bear  upon  agriculture:  1,  botany;  2, 
chemistry,  scientific  and  applied;  3,  uatiu*al  history,  including  the  prin- 
ciples of  zoology  and  geology;  4,  veterinary  medicine  and  surgery;  5. 
field  engineenng  and  surveying;  G,  the  principles  of  mechanics  and  con- 
struction, as  applied  to  the  implements  and  buildings  of  the  farm;  7, 
book-keeping  and  accounts. 

While  candidates  are  not  tied  down  to  any  particular  college  or  school, 
they  nmst  produce  certificates  of  attendance  lor  the  ]>rescribe<l  perioil 
in  the  following  classes  in  some  educational  institution,  approved  and 
recognized  as  sufficient  by  the  examiners:  Agriculture,  botany,  chemis- 
try, natural  history,  veterinary  medicine  and  surgery.  Acquirements  in 
field  engineering  and  surveying,  mechanics  and  construction,  aiul  book- 
keeping, may  be  established  by  examination,  without  certificate  of  attend- 
ance; bnt  students  should,  nevertheless,  take  advantage  of  whatever 
classes  may  be  available  for  these  branches. 

In  following  out  the  ])ractical  part  of  th(^  course,  students  are  not 
restiMcted  to  any  particular  i)art  ot*  the  country  or  system  of  farming; 
but  the  examiners  may  judge  of  the  sullicieucy  of  the  certificate  pro- 
duced, and  of  the  comi)etency  of  the  i)arty  granting  it.  The  whole 
course  of  study  must  eml)race  not  loss  than  four  years — two  at  classes, 
and  two  at  farm;  and  students  slionld  be  strongly  recommended  to  pass 
through  the  scientific  dei)artment-s  first,  so  as  to  enter  on  the  practical 
part  with  the  advantages  and  the  aids  derivable  from  a  proper  educa- 
tion. When  the  scientilic  course  is  prelerred  in  i)oint  of  time,  a  student 
may  be  examined  u])on  it  before  going  to  the  farm. 

A  student  niay  take  alternate  years  of  the  classes  and  of  the  farm,  but 
must  not  devote  to  either  less  than  an  entire  year  at  a  time.  2^o  part 
of  the  course  nuist  commence  until  the  student  is  seventeen  yeai's  of 
age,  and  a  (liploma  cannot  be  granted  until  he  is  twenty-one. 

The  Scientific  Coukse. — Fimt  year.  Summer :  botanj-,  three  months; 
book-keeping  and  areounts,  three  niontlis.  Winter:  chemistry,  six 
months;  natural  history, six  mcmtlis.  /Second  j/car.  Summer:  analytical 
chemistry,  three  months;  engineering  and  surveying,  three  mouths. 
Winter;  agriculture,  six  months;  veterinary  surgery,  six  mouths. 

This  arrangenu^nt  is  merely  suggested  as  ])roviding  a  proper  course  ol 
study  and  succession  of  subjects;  l)ut  the  student  is  not  prohibited  from 
adoi)ting  anotiierorder,  ]>rovided  he  proves  attendance  for  the  prescribed 
period  in  the  specified  classes.  V>y  adopting  the  arrangement  indicated, 
he  has  the  advantage  of  carrying  to  the  agiieultaral  class  a  knowledge 
of  botany,  chemistry,  and  natural  history;  and  he  is  examined  inune- 
diately  alter  the  close  of  his  course,  and  at  the  end  of  the  winter  session. 

In  addition  to  the  professorshij)  in  the  University  of  Edinburgh,  the 
society  has  an  able  chemist,  Thojnas  Anderson,  M.  J).,  of  Glasgow. 

KOYAL  ACrRICULTniAL  SOCIETY. 

The  Koyal  Agricultural  So(*iety  of  England  is,  in  addition  to  tho  ordi- 
nary work  of  agricultural  societies,  also  making  an  eflbrt  to  encourage 
agricidtural  education  by  granting  certificaies  and  awarding  certain 
prizes;  also  by  scientific  and  practical  experiments  conducted  by  one  of 
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fho  most  able  agriculttiral  chemists,  Dr.  Augustus  Voelcker,  consaltlng 
chr'inist  of  the  society,  and  formerly  chemist  of  the  Royal  Ajj^cultaral 
Collego  at  Cireneestov. 

PRIVATE  WORKERS. 

Thei'e  is  lunch  valuable  jmvato  work  being  done  both  in  England  and 
Scotland  f©r  the  advancement  of  agriculture,  which  I  cannot  at  present 
nndertiiko  to  describe;  and  the  scientific  and  practical  experiments  of 
J.  B.  Lawes,  F.  K.  S.,  P.  C.  S.,  and  Dr.  J.  H.  Gilbert,  F.  R.  S.,  F.  C.  S.,  at 
Kothamstead,  are  too  well  known  to  need  a  description. 

I  wish  here  only  to  call  attention  to  the  Rothamstead  experimental 
station  as  being  the  best  model  I  have  yet  seen  lor  experimentid  farms  for 
agiicultiiral  colleges.  The  thoroughne^^s  with  which  Dr.  Gilbert  exe» 
cutes  his  work,  tlie  ]ierfect  system  with  which  ho  conducts  his  experi- 
ments an<l  records  the  results,  the  size  of  the  experimental  plots  of 
land,  and  the  arrangement  of  the  labonitory,  are  {ill  most  adminible. 

The  plots  of  land  are  often  entirely  coo  small  (not  more  than  three  or 
four  yaitls  square)  at  exiierimental  stations  to  insure  reliable  results, 
and  frequently  the  I'esults  are  rendered  still  less  reliable  on  account  of 
prass  and  weeds  being  permitted  tagi'ow ;  but  at  Rothamstead  the  plots 
are  from  one-eighth  to  a  quarter  of  an  acre  in  size,  and  kept  perfectly 
clean. 

The  estatft  of  Mr.  Lawes,  suiTounding  the  experimental  ground,  is  cul- 
tivated with  a  view  to  tlie  greatest  prolit,  by  the  application  of  princi- 
ples developed  at  the  experimental  station,  in  the  use  of  manures,  nota- 
tion of  crops,  &e.,  and  a  complete  record  kei)t  from  year  to  year  of  the 
ti-eatment  and  results.  This  station,  though  a  private  enteri>rise,  has 
given  to  the  world,  in  the  way  of  scientific  reports,  ])apers,  &c.,  results 
tliat  have  done  and  are  doing  much  for  the  introduction  of  scientitic 
principles  in  the  ))nictice  of  agriculture;  and  thus  these  gentlemen, 
thongli  private  vrorkers,  are  among  the  leading  educators  of  the  i>eople. 

Tliere  are  many  intelligent  farmers  in  England  and  Scotland  who  take 
young  men  who  wish  to  leaiii  agriculture  practically,  at  £100  to  X150 
l>or  year;  but  this  is  not  educational  in  the  sense  in  which  we  are  con- 
sidering the  subject. 

THE  AGRICULTURAL  LNSTITUTIONS  OF  GERMANY. 

At  the  present  stage  of  progress  in  scientific  agi'iculture  in  America, 
we  cannot  allbid  to  neglect  what  has  been  done  in  a  country  where  the 
oxi>erience  of  fifty  years  is  embodied  in  the  present  facilities  oflered  both 
by  individual  enterprise  and  by  the  various  governments  to  the  student 
of  agricultun*,  and  where  the  best  intellect  and  scholarship  of  the  land 
are  em])loyed  in  the  interest  of  agriculture  and  the  scit^nces  on  which  it 
Is  based. 

GerniaTi  agriculture  slicmld  not  be  considered  under  this  one  title,  as 
the  various  German  states  j>resent  i)eculiarities  not  common  to  all;  but 
too  muelj  si)ace  would  be  required  for  a  detailed  account  of  the  interests 
of  scientilic  agricultnre  in  each  German  state. 

During  my  investigations  1  have  visited  schools  of  all  the  various 
(Trades  existing  in  Prussia,  Saxony,  the  gTand  duchy  of  Baden,  Wiir- 
temberg,  and  Austria ;  and  in  this  report  I  liave  selected  one  or  more 
iustitutions  representing  each  of  the  grades  or  ty]}%s  of  the  schools  of 
agriculture  in  Germany. 

The  controversy  which  most  interests  our  country  is  that  existing 
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between  the  advocates  of  separate  agricultural  schools  (colleges  or  acad- 
emies) and  tlie  advocates  of  agricultural  education  as  a  part  of  tlio  uni- 
versity course.  This  controversy  is  still  going  on  in  Germany,  and,  as 
facts  are  the  best  logic,  I  am  compelled  to  decide  that  the  greater 
strength  of  argument  rests  with  the  adv^ocates  of  university  education. 
Not,  however,  in  favor  of  the  complete  merging  of  the  agricultural  acad- 
emy or  school  into  the  university  course,  but  in  favor  of  a  union  with 
the  university.  Though  there  are  advocates  of  the  complete^  disestab- 
lishment of  the  academies  of  agriculture^,  in  favor  of  the  universities,  it 
has  been  found  in  practice  that,  to  some  extent,  a  separate  fiiculty  and 
a  separate  organization  for  the  agricultunU  department  are  necessary, 
and  that  the  university  department  of  agriculture  should  in  a  degree 
resemble  an  agricultural  academy,  so  allied  with  the  university  as  to 
oi>en  to  the  students  certain  university  advantages  that  cannot  be 
secured  in  separate  academies ;  and  my  observation  of  the  working  of 
some  of  these  universities  is,  that  some  moilification  must  bo  adopted  to 
give  directness  to  the  studies  of  the  agricultural  student. 

At  the  University  of  Qalle,  where  agriculture  is  a  department  in  the 
university,  and  where  there  are  more  agricultural  students  than  in  any 
other  institution  in  Germany,  there  is  a  laboratory  wholly  devoted  to 
exi>erimental  and  practical  agricultural  chemistry,  under  the  manage- 
ment of  Dr.  Stohmann,  a  most  thorough  chemist,  and  an  experimental 
farm  of  eighty  acres,  uuder  the  director  of  the  experimental  station,  and 
professor  of  agriculture,  Dr.  Julius  Kiihn,  who  is  one  of  thte  most  \wp- 
ular  teachers  in  Germany.  Last  winter  when  I  visited  Halle  there 
were  one  hundred  and  eighty-iive  agricultural  students  iu  the  uni- 
versity. 

At  Leipzig  University,  where  it  is  claimed  that  the  student  of  agricul- 
ture can  best  be  provided  for  in  the  university  proper,  it  is  still  found 
to  be  an  advantage  to  aid  the  student  in  his  specitic  aim  by  a  six 
months'  course,  furnished  by  an  academy  at  Plagwitz,  two  or  three 
miles  distant,  before  entering  the  university.  At  Plagwitz  a  hirge 
model  farm  is  accessible  to  students,  and  also  manufactories  of  various 
kinds. 

Among  the  advocates  of  university  advantages  for  the  student  of 
agiiculture  there  are  two  distinct  classes,  one  class  contending  that  the 
department  of  agiiculture  should  be  constituted  of  the  professors  of 
tlie  various  sciences  on  which  agriculture  is  based,  giving  the  lectures 
an  agi'icultural  beaiing  or  tendency,  and  adding  a  few  special  courses 
upon  the  subject  directly;  the  other  class  contending  for  a  separate  and 
distinct  organization,  with  a  full  faculty,  &c.  Both  agre<?,  however, 
that  the  university  is  the  true  seat  or  center  of  learning,  into  which,  or 
aroftn<l  which,  students  of  agriculture  should  be  gathered.  Of  the  lirst 
class,  Dr.  Carl  Birnbauni,  the  able  director  of  the  Academy  of  Agricul- 
ture at  Plagwitz,  hnd  professor  in  the  University  of  Leipzig,  is  an  advo- 
cate.   The  following  is  the  substance  of  his  argument:* 

The  first  impulse  to  scientitic  agriculture  in  Germany  was  given  by 
the  result  of  investigations  and  experiments  in  England  and  the  Neth- 
erlands. The  earliest  step  was  the  establishment  of  prnfessoi^ships  of 
agriculture  in  the  German  universities.  In  accordance  with  the  spirit 
of  the  age,  student  life  presented  few  attractions  to  practical  workers; 
therefore  the  intluence  upon   the  masses  was  of  an  indii'ect  nature. 


*F(>r  till*  unal>rifl<j«»<l  ar^jpmifiit  of  Dr.  Birnhainii,  soo  the  "  Mitthoilimgen  fiber  den 
h('lir|)lun,  (lie  Lt'hrhUlfsinitti'l  u.  die  Einrichtiiugeu  <W  niit  der  Koui^I.  UiiivenitSt 
Leipzig  vcrbimdcueu  luiid\vu:thticliartUclion  Lclu'Oiitttalt  Plagwitz/'  ItiGo. 
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Fhrough  these  professoraliips  opportunity  was  offered  for  officials  and 
overseers  to  gain  advanced  ideas,  and  irom  them  the  contest  was  carried 
[0  the  i>ea8autry,  between  the  old  manual-labor  system  and  science  with 
the  resulting  improvements.  Thus  came  the  introduction  of  machines, 
stall-feeding,  artificial  food,  root  crops,  and  rotation  of  crops  in  place  of 
fallowing.  But  results  were  slow  because  the  opi)ortuuities  for  pracliciil 
application  of  the  principles  failed  in  the  universities.  Dr.  Albrecht 
Ihaer,  the  great  reformer  of  German  agiiculture,  recognized  the  neces- 
sity of  observation  as  an  element  of  instruction,  and  was  the  founder  of 
the  first  academy  of  agriculture  on  his  mo<lel  farm,  Moglin.  Other 
academies  in  connection  with  model  farms  soon  followed. 

Little  by  little  the  professors  in  the  universities,  ignoring  the  practical 
in  the  deimrtment  of  agriculture^  failed  to  keep  pace  with  the  rapid 
progress  made  throngh  observations  and  experiments.  The  result  was 
that  soon  their  teachings  contradicted  known  practical  results.  An 
exodus  fh)m  the  lecture-rooms  of  the  universities'  followed,  and  in  this 
popular  protest  against  mere  theoretical  teaching,  it  was  almost  for* 
g:otten  that  from  these  sources  had  flowed  the  streams  of  scientific 
knowledge  now  quickening  and  fertilizing  the  laud.  Thought  and 
eftbrt  were  now  turned  to  broadening  and  deepening  the  scope  of  the 
scndemies.  Still,  in  the  academies  there  was  wanting,  and  must  be 
trautiug,  the  breadth  of  culture  iK)ssible  in  a  university.  Many  lec- 
tures, most  invaluable  to  agriculturists,  which  belong  to  university 
courses,  are  not  given  in  academies,  because  their  bearing  uiK>n  the 
jnmediate  subject  is  not  sufficiently  apparent.  Concentration  must  be 
:he  central  idea  of  special  agiicultural  academies.  Because  of  the  lim- 
ted  time  given  by  most  students,  the  subjects  under  consideration  must 
ie  restricted  to  those  most  immediate  and  iiniK)itant. 

G.  Fr.  Schulz,  as  early  as  the  third  decade  of  this  century,  claimed 
'or  agriculture  a  broader  development  and  the  retrausfer  of  agiicultural 
Mlncation  to  the  universities.  In  Jena  and  Greifswald  sprang  up 
Jirongh  his  intiuence  such  agricultural  institutions,  and  Bonn  and  Got- 
iugen  followed  the  example.  Liebig  has  attacked  the  academies  with 
^verity,  and  the  result  is  a  bitter  strife  as  to  the  most  desirable  organiza- 
ioti  for  agricultunil  institutions.  In  our  day,  when  there  is  no  scarcity 
>f  model  farms,  the  disciples  of  progivsa  are  tempted  to  repeat  the  in- 
^Uitude  shown  the  universities,  by  forgetting  that  for  all  the  practical 
uethods  of  progress  the  academies  aits  to  be  thanked. 

The  need  of  exi>erimental  farms  and  chemical-agricultural  stations 
ipiiears  in  the  fon'grouud,  and  that  acadeuiies  have  not  sufficiently  ap* 
)reciate<l  this  need  is  proved  by  the  rai)id  establishment  of  these  centers 
if  exiwriment,  and  the  exceptional  cases  in  which  they  stand  connected 
vith  academies.  The  author,  while  admitting  fully  the  advantages  up 
i>  this  date  confeiTed  by  the  academies,  and  the  beneficial  diiectiou 
hey  have  given  to  agricultiu^al  eti'ort,  is  in  favor  of  their  complete  ab- 
oqitioii  by  the  universities.  But  he  claims  that  the  universities  must 
ifford  every  opjiortunity  for  a  most  thorough  and  complete  special  course 
>f  agriculture. 

3Ioglin,  the  first  academy  of  apiculture,  was  the  first  to  disappear  as 
:n  inde|K»ndent  organization,  and  reappear  in  connection  witli  Berlin 
University.  Waldau,  in  East  Prussia,  followed,  and  the  disestablishment 
f  Thanuul  Aca<lemy  is  in  ))rosi>ect.  Halle  established  a  nnKlerately 
omplete  agricultunil  institution  several  years  ago,  and  in  Breslau,  not- 
rithstauding  the  fiourishing  condition  of  the  Schleswig  Academy  at 
^roskau,  a  similar  department  has  been  organized.  Li  the  middle  ot 
he  niuL-teenth  (jentuiy,  therefore,  the  course  of  agricultiual  instiiiction 
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is  i\i;uhi  «a*iu]nally  taking  its  place  in  the  curriculum  of  the  university. 
It*  :^.[!:ricnlturistfi  are  to  study  to  p:ood  purpose,  however,  there  must  bo 
in  the  university  the  same  op])ortunitio8  for  u  ihorougli  course  in  agri- 
culture as  exist  in  other  departments. 

I'roin  these  considerations  there  have  been  founded  at  certain  uni- 
versities, as  Bonn  (Poppelsdoi-f),  Jena,  Greifswald  (Eldena),  special 
institutions  similar  to  agiicultural  academies,  but  in  unity  with  the 
universities.  These  institutions  have  their  sei)amte  coriis  of  professors, 
and  the  students  pay  one  tuition  fee  for  the  advantages  of  university 
and  special  school,  and  besides  the  course  of  the  latter  they  can,  as  far 
as  time,  means,  and  distance  will  allow,  hear  the  univensity  lectures ; 
but  they  appear  as  occasional  students,  and  remain  strangers  to  the 
peculiar"  life  of  the  university.  l>y  paying  a  united  or  total  tuition  fee, 
the  distinguishhig  right  of  a  German  student,  free  choice  of  teachers, is 
abridged.  Many  claim  this  as  an  advantage,  as  the  student  of  agricul- 
ture, lia\ing  a  tree  choice  of  lectures,  might  not  select  such  as  bear  most 
directly  and  fully  on  the  special  i)uiTiose  of  study ;  and  as  a  consequence 
their  studies  tail  in  concentration  or  continiiity.  Admitting  thia  advan- 
tage in  institutions  thus  organized,  and  their  adaptation  to  certain  stu- 
dents who  might  be  versatile  and  ditfusive,  it  may  bo  answered  that  the 
develoi>ment  of  self-reliance  in  farmers  is  the  lirst  necessity  in  a  course 
of  study,  that  they  may  l)o  adequate  to  independent  investigations  suid 
individual  action,  and  that  a  lixed  course  of  study  does  not  tend  to  such 
development.  On  the  other  hand,  a  due  consideration  of  the  needs  o{ 
agTieultural  students  must  be  insisted  upon ;  and  the  lectui-es  of  uni- 
versities have  an  adaptation  to  their  ends. 

As  yet  agricultural  students  cannot  bo  matriculated  without  having 
finished  the  gymnasium  cour^'l^  and  many  insist  that  this  i*equircmeut 
must  be  continued.  Since  a  certain  practical  experience  m  agriculture 
is  necessary,  this  requirement  should  l)e  relaxed  in  favor  of  agi'icuitural 
students;  iiiid  if  a])plicinits  fail  in  pohits  requisite  to  entrance  ujion  a 
university  course,  there  should  be  a  short  preparatory  term,  as  a  special 
course  of  Heading  is  often  necess:iry  to  jurists,  medical  students,  &c. 
This  bridge  betv/een  seil-i>rei)aration  ancl  the  university  course  is  fur- 
nished by  an  organization  like  that  at  Plagwitz.  it^  too,  has  its  separate 
cori)s  of  lu'olessors  and  a  united  tuition  lee;  but  tlie  course  is  only  six 
months — -just  the  tie  between  the  pre])aration  and  the  university.  For 
tiiose  fitted  to  enter  at  once  the  agrienltural  dei)artmeut  of  the  uuiver- 
sitv,  the  necessitv  for  this  six  months' course*  docs  not  exist.  Still  it  is 
recommended  as  an  advantage,  since  students  enter  upon  the  university 
course  witli  a  cc?rtain  prep.iration  a:i;l  s^U'-cjiUiJencj  as  t\i^  i*esult  of 
this  biief  term  of  stu(ly,  and  a  warm  class  feeling  exists  among  those 
who  pass  from  the  academy  together,  which  is  a  stinuilus  to  study.  The 
nearness  to  Leii)zig  allows  students  to  hear  both  the  academy  and  uni- 
versity lectures,  and  to  coinl)ine  the  advantages  of  a  university  town 
with  the  practical  o]>portunities  otlered  at  Plagwitz.  Students  desiring 
it  have  a  common  iiome  under  the  control  ol  the  director.  Only  such 
lectures  are  delivered  at  Plagwitz  as  reipiire  experiment  or  demonstra- 
tion. 

In  faror  of  tlie  other  mode  of  securing  tor  the  student  of  agriculture 
the  advantages  of  the  university,  Dr.  Edward  ilartstein,  director  of  the 
l\)l)l)elsdorf  Academy,  is  an  able  advocate.  The  following  is  brietiythe 
substance  of  his  argument:*  '*From  those  v.ho  Iavoi*  the  entire  dis- 

*  lor  th«.'  luH  statouH'iit  ol"  Dr.  Ilaitbtviii's  views,  see  "Die  laudwirtlisohaftUi-hc 
Al:ii(U*iiiio  Popi>cldduif,  :jU  Bo:; in;;  zur  Cieachkhtt*  und  Beuitliciluiijj;  del*  luudwiith' 
scbal'tliclicu  Akudemieu,*'  ui'  ldJ4. 
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establishment  of  agricnltural  academies  and  their  reorganization  as 
departments  of  universities,  the  farorite  charge  against  the  academies 
is  their  ^ouc-sidedness'  or  specialty,  and  the  claim  made  in  behalf  of 
university  education  is  its  Universality  of  culture.  The  accusation 
ngainst  academies  and  the  advantage  claimed  for  universities  are  a 
mere  form  of  woixLs,  however,  unsustained  by  facts,  as  an  investigation 
of  the  university  system  will  prove.  Universities  do  not  offer  universal- 
ity of  cnlture.  Like  agricultural  academies,  mining  schools,  polytechnic 
institutions,  schools  of  art,  &c.,  they  are  preparatory  schools  for  special 
life  pursuits,  not  places  for  that  process  of  dittusion  celebrated  under  the 
name  of  universal  culture.  The  division  of  the  universities  into  four  or 
five  departments  (as  is  done  in  high  schools)  proves  that,  to  reach  their 
purpose  of  preparing  students  for  the  practical  callings  of  life,  there 
must  l>e  a  division  of  studies  in  accordance  with  the  aims  of  students. 
The  judicial  course  is  for  the  study  of  law,  and  a  demand  that  the  legal 
student  should  devote  himself  at  the  same  time  to  general  seientitic  and 
medical  siudies  would  be  unreasonable.  The  medical  department  is  also 
a  wcll-ilefined  course  of  preparation  for  one  decided  life  career;  and  not 
less  clearly  defined  is  the  theological  course.  Those  who  wish  for  a 
thorough  revolution  in  the  method  of  agricultural  study  do  not  think  of 
these  well-organized  and  clearly-defined  courses,  but  expect  undefined 
and  mysterious  advantages  from  the  absolution  of  agricultural  acade- 
mies by  the  philosoi)hical  dei>artmonts  of  imiversitics.  And  yet  univer- 
sities complain  that  the  philosophical  department,  on  account  of  the 
diversity  of  its  interests,  lails  in  directness.  This  department  includes 
history,  jihysiology,  philosophy,  the  natural  sciences,  and  mathematics. 
The  desire  is  to  open  all  these  sources  of  knowledge  to  the  students 
of  agriculture,  overlooking  the  fact  that  the  i)hilosoi)liical  department  is 
subdivided  into  special  courses,  according  to  the  life  aims  of  the  student. 
No  student  has  yet  appeared  so  universally  gifted  that  he  has  taken  all 
the  heterogeneous  courses  of  this  department.  !No  one  mind  can  drink 
from  all  these  fountains.  Even  one  department,  the  fourth  of  a  univer- 
sity, is  too  copious  for  the  capacity  of  single  minds.  The  proposition 
to  divide  the  i)hilosophical  department  into  two  or  three  departments, 
now  under  consideration  in  dilierent  universities,  proves  how  empty  is  this 
term  'universality  of  culture' — a  ])ossibility  never  reduced  to  a  reality. 
Universities  do  not  exist  for  the  development  of  universal  geniuses,  but 
for  the  education  of  useful  men  for  the  different  pursuits  of  life.  As  to 
the  accusation  of  'one-sidodness'  which  is  made  against  the  academies, 
if  this  means  that  chemistry,  physics,  and  other  branches  of  the  natural 
sciences  are  studied,  not  in  their  whole  comi)ass  but  only  so  far  as  bear- 
ing upon  and  servicoable  to  agriculture,  this  is  admitted;  but  why  does 
not  the  same  rci)roach  rest  upon  students  of  medicine,  who,  eqiudly  with 
ajrriculturists,  study  natural  laws  in  their  relations  to  the  profession 
chosen,  not  in  their  complete  iiinge  and  illimitable  possibilities!  The 
world  has  need  of  good  physicians  and  good  agriculturists,  but  neither 
nce<l  to  be  accomplished  naturalists;  witli  neither  is  the  end  furtherance 
<»f  science,  but  such  a  knowledge  of  the  laws  of  nature  as  may  be  avail- 
able in  the  ])ursuit  of  their  resi)ective  vocations.  The  only  way  in 
which  academies  might  advantageously  become  parts  of  universities 
v.ould  bo  by  the  org:inization  of  separate  agricultural  dei)artments  with 
«*ori)s  of  professors  and  all  the  practical  accessories  of  experimental 
farms,  &c.,  vs:c. ;  and  this  would  have  no  advantage  over  a  separate  organ- 
ization, as  si:;Ticultural  academies  in  connection  with  universities,  as  is 
rlu'  ca-.i*  w'Uh  L*oi)i)elsdorf,  having  its  own  faculty  and  government  but 
•  lili  all!.- 1  t)  tar»  university,  the  students  of  the  academy  being  matric- 
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ulated  at  the  university.  For  the  teachers,  the  advantaf^es  of  residence 
in  a  university  town,  association  with  professors  in  other  cle]>artmeut8, 
an'l  all  the  aeccsvsory  benefits  of  a  university,  are  marked.  Then  certain  of 
the  lectures  at  the  university  are  available  for  the  students  of  the  acad- 
emy upon  subjects  associated  with  agriculture,  yet  not  warrantinpr  profes- 
sorships in  the  agricultural  institutions.  Again,  access  to  the  colloctious 
and  library  of  the  university  offer  advantages  hanlly  possible  to  gather 
about  an  independent  academy.  Of  all  the  advantages  which  follow 
university  matriculation,  however,  that  of  association  with  students  in 
other  departments  is  considered  the  greatest.  By  matriculation,  acade- 
my students  have  the  same  rank  as  university  students.  Independent 
academies,  with  agriculture  as  the  single  aim,  are  apt  to  give  a  too  exclu- 
sive tone  to  the  whole  life;  so  that  in  this  respect,  and  in  this  respect 
only,  may  the  charge  of  ^one-sidedness'  be  feared — not  in  the  course  of 
stu<ly,  but  in  the  social  life.  By  mingling  with  students  of  the  various 
de])artments  of  a  imiversity,  the  free  interchange  of  opinions,  the  intro- 
duction of  subjects  bearing  upon  their  ditt'erent  courses  of  stady,  recip- 
rocal sympathies  and  interests  are  awakened  which  ke-ep  tlie  ngricoltn- 
ral  student  from  being  merely  an  agriculturist,  the  legal  student  from 
being  merely  a  jurist.  This  recognition  of  the  studies  and  aims  of 
others  may  give  socially  an  approximation  to  that  'universality  of  cul- 
ture' which  might  not  otherwise  be  possible.  Stiulymust  bo  specific, 
but  sympathy  may  be  universal." 

My  own  opinion  is,  that  well-organized  agricultural  departments  in 
our  American  universities  are  the  first  and  the  leading  demand,  not  only 
for  the  promotion  of  scientific  agriculture  in  the  United  States,  but  to 
lift  practical  agriculture  into  a  thorough  system  and  to  its  highest  devd- 
opmcnt.  Not  a  mere  agricultural  professorship,  but  a  completo  depart- 
ment of  agriculture,  with  at  least  two  able  professors,  one  of  practical  or 
applied  chemistry,  and  one  of  agriculture;  with  courses  of  lectures 
adapted  to  agriculture  by  a  half-dozen  more  of  the  professors  of  each 
university;  and  the  use  of  an  experimental  farm  where  demonstrations 
may  be  given  having  a  practical  bearing  ui)()n  the  lessons  of  the  course. 
In  every  consideration  of  economy,  thoroughness,  and  comprcJieusive- 
ness,  such  schools  of  agriculture  must  rank  before  sepanite  academics. 
The  mere  physical  advantages  that  must  constitute  a  part  of  the  acces- 
sories of  any  good  university  oil'er  advantages  to  the  student  of  agri- 
culture such  as  it  is  almost  impossible  to  accimmlate  for  a  separate 
academy;  such  as  chemical  and  i)hilosophical  a]>paratus,  collections  in 
botany,' zoology,  geology,  mineralogy,  libraries,  &c.  In  the  employment 
of  the  best  talent,  even  sui)posing  it  to  be  possible  to  secure  it  in  con- 
nection with  separate  academies,  the  argument  is  greatly  in  favor  of 
university  departments.  Take  for  example  the  department  of  agricul- 
ture in  the  university  at  Berlin,  Prussia.  Professor  Hose,  the  distin- 
guished mineralogist  and  geologist,  who  has  a  world-wide  fame,  is 
employed  to  deliver  a  special  course  of  lectures  (two  each  week)  extend- 
ing through  one  quarter,  for  two  hundred  thalers  ($150  in  gold.)  His 
services,  if  they  could  be  secured  at  all  for  a  separate  academy  of  agri- 
culture, would  cost  85,000.  But  he  is  a  professor  in  the  university,  and 
has  his  n»gular  salary  indei)endent  of  the  agricultural  department. 
Professor  Karl  Koch,  the  botanist,  delivers  a  full  course  of  lecturer  in 
tlio  agricultural  department  for  four  hundred  thalers,  and  Dr.  Kuej 
delivers  a  course  of  lectiu'cs  on  the  physiology  of  plants  for  two  hundred 
thalers.  TIuis  it  ^^^ll  be  seen  that  economy  and  the  opportunity  oi 
securing  able  instructors  are  in  favor  of  connecting  agricultural  instruc- 
tion with  the  university.    For  a  complete  canvass  of  the  advantages  ot 
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different  methods  of  instmction,  the  claims  of  separate  aeademies  can- 
not be  overlooked.  The  academy  at  Hohenhein  long  ranked  as  the 
I^attem  of  an  agricultural  school  in  Germany,  and  to  a  great  exent  for 
other  countries.  Many  of  the  most  eminent  agriculturists  look  to  it  as 
their  alma  mater.  Liebig,  I  believe,  first  raised  the  question  as  to 
\rhether  a  complete  agricultural  education  could  best  be  attained  in 
isolated  academies  or  in  agricultural  departments  of  universities.  Since 
then  the  advocates  of  the  university  plan,  in  one  form  or  another,  either 
by  combining  institutes  or  academies  with  the  universities,  or  by  creat- 
ing departments  of  agriculture  in  the  universities,  iiave  become  very 
numerous,  and  the  growth  of  such  institute's  or  departments  has  been 
very  great  both  in  niunber  and  prosperity.  This  growth  has  been 
marked  in  Prussia,  even  where  the  Ministerium  of  Agriculture  for  a 
time,  at  least,  struggled  against  the  change.  1  doubt  not,  liowever,  that 
the  separate  schools  will  continue  to  be  necessary.  It  is  chiefly  where 
great  scholarship  is  called  for  that  I  would  recommend  the  university 
departments;  and  to  secure  this  a  thorough  preparation  must  be 
required  as  a  condition  of  entrance.  In  all  countries,  and  particularly 
in  our  own,  there  are  multitudes  of  young  men  who  would  be  glad  to 
know  the  rudiments  of  scientific  agriculture,  sufficiently  to  relieve  their 
life-calling  from  being  a  mere  physical  drudgery.  These  can  neither  get 
the  requisite  preparation  to  enter  the  university  course,  nor  the  time  to 
pursue  it  if  they  were  prepared.  Various  grades  of  agricultm^al  schools 
will  therefore  be  called  for,  and  can  easily  b<5  pro\ided  by  private  enter- 
prise,  or  by  private  enten)rise  aided  by  tlie  States  or  by  societies,  (as  is 
the  case  in  Germany,)  as  soon  as  we  get  educated  men  for  teachers. 
First  of  all  we  must  provide  wide  scholarship,  either  by  university 
courses  or  by  academies  of  a  very  high  grade.  By  this  means  we  may 
secure  a  class  of  competent  men  for  ])rofessors  and  teachers,  and  for  the 
work  of  high  experimental  agriculture,  and  at  the  same  time  afford 
means  of  culture  to  all  who  can  unite  with  an  agricultural  training  a 
liberal  education.  Schools  for  special  branches,  and  also  schools  of  the 
various  grades,  will  naturally  follow.  Dr.  Komers,  of  Prague,  chief 
dir^tor  of  the  Tetschen-Licbwerd  Academy,  and  one  of  the  most  ener- 
getic teachers  of  scientific  agricidture  in  Germany,  whose  study  of  the 
methocls  of  instruction  has  been  profound,  expresses  most  emphatically 
his  belief  in  the  necessity  of  three  distinct  grades  of  agricultural  schools, 
to  meet  the  wants  of  all  classes  of  students,  viz:  1st,  a  high  school,  such 
as  a  university  department  would  be;  2d,  a  middle  school,  such,  as  the 
agricultural  academy;  3d,  a  lower  school,  such  as  the  Ackerbau-Sckule. 
The  first,  for  securing  accomplished  scholarship  such  as  would  fit  men 
for  professional  careers;  the  second,  to  educate  overseers  of  estates  and 
owners  of  small  estates,  and  all  such  students  as  coiUd  enter  upon  the 
course  of  study  \\ith  some  rudimentary  knowledge  of  the  sciences  relat- 
ing to  agriculture,  and  yet  could  not  take  the  higher  course;  the  third, 
for  a  class  of  men  who  wish  a  thorough  practical  training  in  agriculture, 
working  with  their  own  hands,  but  who  cannot  come  .with  any  previous 
prei)aration  to  enable  them  to  comprehend  strictly  scientific  lectures. 

The  Ackerbau  schools  of  Germany  are  among  the  means  adoi)ted  to 
extend  the  results  of  scientific  investigation  to  the  masses.  In  Germany 
much  attention  is  being  given  to  this  subject,  and  it  is  a  much  more  diffi- 
cult one  to  deiU  with  there  than  it  can  ever  be  in  our  countrj'.  We  might 
be  inclined  to  awjird  to  Germans  thfe  credit  of  being  a  practical  people, 
iudging  by  the  results  of  their  industries,  if  we  did  not  know  how 
immeasurably  beyond  their  pnictice  their  theories  are.  There  is  no 
nation  where  theory  and  practice  are  so  disassociated  as  in  Germany, 
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^    where  science  is  rto  mu(;h  iu  advauce  of  its  practical  application — where 
tUero  is  such  a  dilToronco  between  hwwing  and  doing. 

Could  space  be  allbrded  to  fully  consider  the  i)r();;ress  of  scientific 
agriculture  in  Germany,  the  questions  growing  out  of  this  need  would 
prove  most  fruitful  in  instruction,  particularly  sucli  as  pertain  to  the 
methods  of  instruction,  viz.,  the  questions  as  to  how  far  agriculture  caD 
be  taught  in  the  Volks-schule  (common  schools,)  the  orgar.ization  of  nor- 
mal agricultural  schools,  the  appointment  of  wandering  teachers,  and 
the  establishment  of  casinos.  1  do  not  believe  that  agricidture  can  he 
introducx^d  as  a  branch  of  study  into  the  common  school-  Even  were 
the  children  mentally  ready  for  such  studies,  whi(»h  they  are  not,  all  the 
period  of  life  that  belongs  to  the  common  school  is  needed  for  develop- 
ment in  general  dire(;ti(ms ;  not  that  the  teacher  may  not  draw  largely, 
in  the  way  of  illustration,  from  many  of  the  practices  in  agi'iculture  and 
from  some  of  the  rudiments  of  the  science  of  agriculture,  for  .the  quick- 
ening of  observation  and  broadening  of  the  comprehension  of  his  schol- 
ars; but  there  is  a  period  of  life  (student  life)  v/lien  most  of,  if  not  all, 
the  sons  of  Ajnerican  farmers  might  be  provided  with  special  agricul- 
tural instruction  to  great  advantage — such  v/inter  schools  as  are  being 
inaugiu'ated  in  the  grand  duchy  of  Laden.  The  question  recurs,  how 
are  we  to  secure  compet-ent  teachers  J  And  we  are  throv/n  back  upon 
the  work  tluit  must  antedate  any  great  multiplication  of  schools  of  agri- 
culture. If  we  scatter  our  resources  at  the  outset  by  the  establishment 
of  a  multitude  of  schools,  academies,  and  colleges  of  agriculture,  the 
result  will  be  that  we  shall  secure  only  a  low  standard  of  agricultural 
education — at  best,  only  a  sort  of  half  education ;  and  any  eftbrt  to 
deepen  and  broaden  the  system  will,  ten  years  hence,  be  surromided  by 
diliiculties  ftir  greater  than  now  exist.  To  revive  any  system  that  has 
fallen  into  disgrace,  to  renew  an  undertakhig  that  has  failed  of  success, 
is  far  more  dilficult  than  to  originate  and  perfect  an  enterijrise  that  can 
be  commenced  free  from  ])reju(lices.  Since  there  are  no  less  than  one 
hundi'ed  and  lifty  agricultural  institutes,  luiiversity  dei)artments,  acade- 
mies, schools,  and  staticms  in  the  German  states,  it  is  not  jmicticable  to 
give  a  description  of  ail  of  them.  The  systems  adopted  in  the  organiza- 
tion of  the  various  grades  of  schools,  and  the  methods  of  instruction  in 
use,  can  best  be  understood  by  a  statement  of  the  dei)artments  of  study 
embraced  and  their  distribution  in  the  courses.  Vvhich  will  be  undertaken 
in  the  following  pages. 

The  Royal  Institute  or  Academy  of  Agriculture  at  Poppelsdorf.  near 
Bonn,  on  the  llhine,  represents  one  class  of  schools,  in  v»iiich  the  student 
of  agriculture  has  university  advantages,  by  the  union  of  the  institute 
with  the  university.  The  coiu-se  of  study  of  the  University  of  Leipzig, 
where  agriculture  is  a  department  hi  the  university,  is  given,  not  because 
the  organizati<m  is  superior  to  that  of  tlie  University  of  Berlin  or  Halle, 
hut  because  ilie  course  is  preceded  by  a  prejiaratory  course  at  Plagwitz, 
which  course  is  al:30  presented.  Of  the  separate  schools  or  academies 
four  hiive  been  selected  which  are  believed  to  rciuesent  comprehensively 
tlie  academic  s^^s'tem  lor  general  agricultural  education  in  Germany. 
Therci  exist  many  special  schools  lor  single  departments  of  study,  suc^ 
jis  forestry,  fruit  culture,  tlax  culture,  horticulture,  veterinary  surgery, 
*xc.j  but  these  have  not  been  selecteil.  The  highest  class  of  separate 
schools  might,  be  still  further  represented  b>  the  Koyal  College  of  Agri- 
culture anil  Forestry  at  Tharant,  iu  Saxony  ;  by  that  at  Altenberg,  iu 
Hungary;  by  that  at  Proskau,  and  by  many  others;  and  those  con- 
nected with  universities,  either  as  departments  or  institutes  iu  union 
V.  ith  uuiviTsities,  by  the  universities  of  Berlin,  UaUe,  Gottingeu,  Vicuna, 
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Eldena,  &c.;  but  this  would  iDvolvo  much  repetition  and  require  consid- 
erable space.  Justice  could  not  be  done  to  an  account  of  the  agricultu- 
ral experimental  stations  of  Germany,  except  by  a  very  lengtliy  8i)ecial 
report  on  that  subject.  Much  could  be  said  in  praise  of  the  work  these 
stations  are  accomplishing  both  for  the  advancement  of  the  science  and 
the  art  of  agriculture.  This  work  is  not  confined  to  the  investigation  of 
the  nature  of  soils,  and  the  l>est  methods  of  enriching  them,  and  the 
nature  and  growth  of  all  that  the  soil  can  be  made  to  produce  in  the 
vegetable  kingdom,  but  embraces  also  the  best  methods  of  utilizing  these 
products  for  the  food  of  man  and  beast.  It  will  be  seen,  however,  by  the 
annexed  brief  account  of  these  stations  that  they  are  of  recent  origin; 
and  followed  the  work  of  the  agricultural  schools. 

The  academy  of  Tetschen-Liebwerd,  though  much  newer  than  many  of 
the  other  schools,  deserves  a  much  more  detailed  account  than  I  have 
been  able  to  give.  The  State  Agricultural  GoUege  of  Michigan  is  the 
only  institution  in  the  United  States  of  the  class  of  Hohenhein  and  Tet- 
8chen-Liebwerd  that  may  be  considered  as  highly  successful.  The  hope 
of  Americii,  and  to  some  extent  of  other  nations,  is  turned  towards  the 
Cornell  Uuiversity  for  an  example  that  will  broaden  and  liberalize  Indus 
trial  education,  not  only  in  agriculture,  but  in  all  the  departments  of  art, 
trade,  and  science ;  but  the  leaders  in  that  university,  no  less  than  in 
the  Industrial  University  of  Illinois,  and  in  all  the  institutions  of  the 
various  States  founded,  or  to  be  founded,  under  the  stimulus  of  the  gov- 
ernment grant  of  lands  for  agricultural  and  mechanical  education,  wfll 
find  that  the  more  they  study  the  causes  that  have  led  to  the  success  or 
failure  of  other  institutions  having  the  same  or  similar  aims  in  view,  the 
sooner  they  will  attain  the  highest  usefulness  and  prosperity. 

THE  ROYAL  INSTITUTE  OR  ACADEMY  OF  AGRICULTURE  AT  POPPELS- 

DORF. 

Poppelsdorf  is  one  mile  from  Bonn,  on  the  Rhine,  through  beautifully 
sliaded  walfes.  The  natural  history  collections  of  the  University  of 
Bonn  occupy  an  old  palace  at  Poppelsdorf,  and  the  new  chemical  labor- 
atory just  completed  is  situated  hero  also.  This  is  one  of  the  very  best 
laboratories  in  Europe. 

GThe  academy  at  Poppelsdorf  has  two  farms,  one  at  Poppelsdorf  of  one 
hundred  and  twenty  morgen,*  another  at  Annaberg  of  one  thousand 
morgen.  The  field  for  experiments  contains  about  twenty  morgen. 
The  academical  farms  receiv<3  no  subsidies  from  government,  but  they 
yield  u  considerable  amount  of  rent.  Tne  field  set  apart  for  experi- 
ments, and  the  experimental  station  or  branch  receive  an  annual  sub- 
sidy fi'ora  government  of  four  thousand  thalers.  Besides  the  field  set 
apart  for  experiments,  a  smaller  farm  is  requisite  during  the  term  of 
instruction.  The  students  arc  not  practically  employed  on  the  farms,  as 
they  are  supposed  to  have  acquired  the  pryxjtical  part  of  farming  before 
entering  the  academy.  The  academy  is  exclusivelj'  supported  by  the 
jrovemmeut,  and  the  annual  expenditures  of  the  institution  amount  to 
twelve  thousand  thalers.  There  are  fitleen  instnictors,  viz:  three  in 
the  different  branches  of  agriculture,  two  in  chemistry  and  technology, 
and  one  each  in  botany,  physics,  geology,  zoology,  foresty,  veterinary 
.surgery,  mathematics  and  arcliitecture,  ganlcuing  and  rearing  fruit  trees, 
natioulil  economy,  and  in  agricultural  jurisdiction.  Tlie  weekly  lectures 
of  the  scvenil  teachers  vary  from  three  to  seven,  and  the  entire  course 

*  In  Koin  a  morgen  is  0.7850  of  an  acre. 
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extends  over  two  years.  The  course  for  the  summer  commences  on  the 
15th  of  April,  aiui  hists  until  the  15th  of  Aufirust;  the  winter  course 
extends  from  the  15th  of  October  to  the  15th  of  March. 

Though  the  students  are  not  ]>ractically  employed  on  the  farms,  prac- 
tical courses  of  chemistry,  botany,  and  physics  are  introduced,  during 
which  the  students  are  employed,  with  tlie  assistance  of  the  teachers,  iu 
solving  chemical,  vegetable,  and  physiological  problems;  the  result  of 
these  studies  of  natural  science  is  of  the  greatest  importance  to  the 
students.  The  teaching  is  carried  on  in  the  form  of  lectures.  The  whole 
premium  payable  lor  two  years  amounts  to  one  hundred  thalers,  ^iz: 
seventy  thalers  for  the  first,  and  thirty  thalers  for  the  second  year. 
The  lowest  ago  for  admission  of  students  is  seventeen  years,  but  the 
greater  number  of  the  students  are  of  the  age  of  twenty  to  twenty-five 
yeiirs.  The  number  of  students  at  the  last  term  was  ninety.  The  aggre- 
gate number  of  students  in  this  academy  is  eleven  thousand.  The  students 
are  matriculated  in  the  University  of  Bonn,  where  they  enjoy  the  same 
rights  as  the  university  students.  The  following  is  the  distribution  of 
the  diflerent  branches  of  teaching  in  the  four  terms  of  the  Uennial 
course: 

First  year. — Winter  term, — Introduction  to  agricultural  studies : 

I.  Agricultural  exercises:  1,  economical  basis  of  agricultural  science; 
2,  the  science  of  manure;  3,  general  science  of  animal  production;  4, 
agri(!ultural  book-keeping;  5,  agrieultiu^al  literature,  with  particular 
reference  to  new  publications;  C,  rearing  of  fruit  trees,  with  practical 
illustrations;  7,  practical  agricultural  illustrations. 

II.  Forestry:  1,  the  use  of  forests,  care  and  valuation  of  them,  with 
practical  illustrations;  2,  the  chase  and  fishery. 

III.  Natural  sciences:  1,  inorganic  experimental  chemistry:  2,  analyt- 
ical chemistry,  with  practical  lessons  in  the  laboratory;  3,  cnemistry  of 
the  soil;  4,  geology  and  geognosy;  5,  general  botany,  and  anatomy  of 
plants  J  G,  microscopic  studies;  7,  anatomic  and  i)hysiological  view  of 
the  animal  creation ;  8,  natural  history. 

IV.  Mathematical  exercises:  agricultural  mechanics,  and  science  of 
machinery. 

V.  Economy:  science  of  national  economy. 

VI.  Jurisprudence:  agricultural  jurisprudence. 

VII.  Veterinary  surger}*:  1,  anatomy  and  physiology  of  domestic 
animals ;  2,  exterior  ailments  of  domestic  animals. 

VIII.  Technology:  general  technology. 

IX.  Architecture:  1,  construction  of  agricultural btdldings,  and  indus- 
trial undertakings;  2,  lessons  iu  drawing. 

Summer  ^crm.— Introduction  to  agricultural  studies: 

I.  Agiicultural  exercises:  1,  comparative  illustration  of  the  agricul- 
tural condition  of  the  principal  European  countries,  particiUarly  of  Eng- 
land, with  particular  reference  to  Germany;  2,  culture  of  cereals  and 
vegetables  for  feeding  purposes ;  3,  agricultural  implements  and  machin- 
ery; 4,  rearing  cattle;  5,  exterior  knowledge  of  hbrses^  C,  culture  of 
wine  and  vegetables,  with  practical  illustrations;  7,  agricultumi  iUua- 
trations  and  excursions. 

II.  Forestry,  with  i)ractical  illustrations. 

III.  Natural  sciences :  1,  organic  exi)erimental  chemistry ;  2,  experi- 
mental [)liysics;  3,  analytical  cheuiistiy,  with  practical  lessons  in  the 
laboratory;  4,  agricultiual  literature  tieating  of  chemistry;  5,  agricul- 
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ttiral  botany  and  ailments  of  plants;  6.  physiological  lessons  on  plants; 
7,  natural  history  of  invertebrate  animals;  8^  statistics  of  natural  sci^ices; 
9,  botanical  excursions. 

lY.  Mathematical  sciences :  practical  geometry,  and  lessons  in  meas- 
uring land  and  leveling. 

V.  Economy :  the  policy  of  national  economy. 

VI.  Jurisprudence:  agrarian  jurisprudence. 

VII.  Veterinary  surgery :  acute  and  infectious  diseases  of  domestic 
animals. 

VIII.  Architecture :  1,  knowledge  of  building  materials,  and  lectures 
on  architectural  construction ;  2,  lessons  in  drawing. 

Second  year. — Winter  term. — ^Introduction  to  agricultural  studies: 

L  Agricultural  exercises :  1,  the  svstems  of  agriculture,  management 
of  large  farms,  and  planning;  2,  tillage,  drainage,  and  sowing  the  soil; 
3,  agricultural  calculation:  4,  literature  of  agriculture,  with  particular 
reference  to  the  newest  puolications ;  5,  breeding  of  sheep  and  knowl- 
edge of  wool ;  G,  rearing  of  fruit  trees,  with  practical  illustration ;  7, 
practical  agricultural  illustrations. 

II.  Forestry:  1,  the  use  of  forests,  care,  and  valuation  of  them,  with 
practical  illustration;  2,  the  chase  and  fishery. 

III.  Natural  sciences :  1,  inorganic  experimental  chemistry ;  2,  experi- 
mental physics,  meteorology ;  3,  analytical  chemistry,  with  practical  les- 
sons in  the  laboratoiy ;  4,  mineralogy  and  geology ;  5,  the  physiology  of 
plants ;  6,  microscopic  studies ;  7,  natural  history  of  rertebrate  animals ; 
8,  agricultural  statistics. 

IV.  Economy:  science  of  national  economy. 

V.  Juri8])rudence :  introduction  to  agricultural  jurisdiction. 

VI.  Veterinary  surgery:  anatomy  and  physiology  of  domestic  ani- 
mals. 

VIL  Technology :  technology  of  the  industrial  branches  of  agricul- 
ture. 

vm.  Architecture:  1,  construction  of  agricultural  buildings  and 
industrial  undertakings ;  2,  road-making  and  water  works ;  3,  lessons  in 
drawing. 

Summer  term. — Introduction  to  agricultural  studies: 

I.  Agricultural  exercises :  1,  valuation  of  farms,  and  calculations  as 
to  yields ;  2,  culture  of  commercial  produce ;  3,  knowledge  of  the  soil, 
and  plans  for  improving  the  same ;  4,  management  of  meadows ;  5,  his- 
tory* and  statistics  of  agriculture;  G,  rearing  and  breeding  of  the  smaller 
domestic  animals ;  7,  medical  treatment  of  domestic  animals ;  8,  culture 
of  wine  and  vegetables,  with  practical  illustrations;  9,  agricultural  illus- 
trations and  excursions. 

II.  Forestry-,  with  practical  illustrations. 

III.  Natural  sciences:  1,  organic  experimental  chemistry;  2,  experi- 
mental physics,  electricity,  magnetism,  sound,  and  light;  3,  chemistry 
of  the  animals;  4,  analytical  chemistry,  ^ith  practical  lessons  in  the 
laboratory-;  5,  literatiu-e  of  chemical  agriculture;  6,  agricultural  botany 
and  elements  of  phmts;  7,  selections  from  general  botany,  and  the  anat- 
omy and  physiology-  of  plants;  8,  physiological  lessons  on  plants;  9, 
statistics  of  nntnral  sciences;  10,  botanical  excursions. 

IV.  31atl!cmatical  sciences:  practical  geometrj*,  and  lessons  in  meas- 
uring land  and  leveling. 

V.  Economy :  the  poUcy  of  national  economy. 
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VI.  Jiirispmdence:  apicult^ral  jurisprudence. 

VII.  Veterinary  surgery :  acute  and  infectious  diseases  of  domestic 
animals. 

VIII.  Architecture :  1,  knowledge  of  building  materials,  and  lectures 
on  aj  cbitectural  construction ;  2,  lessons  in  drawing. 

ageiculttjual,  school  at  plagwitz,  neab  leipzio. 

This  school  is  preparatory  to  entering  upon  the  agricultural  course  in 
the  university  of  Leipzig,  and  embraces  a  term  of  six  mouths.  The  fol- 
lowing is  the  course  of  study : 

Ilistorj'  and  literature  of  agriculture  ;  elements  of  physics  and  chem- 
istiy,  with  instructions  in  the  small  laboratory ;  introduction  to  botany, 
with  the  use  of  the  microscope ;  anatomy  of  animals,  \Nith  study  of  horse- 
shoeing ;  field  measurements,  leveling,  and  drawing  of  plans ;  book- 
keeping and  study  of  exchange ;  introduction  to  mineralogy  and  geog- 
nosy ;  practical  demonstrations  and  exercises. 

Students  can,  also,  according  to  their  time  and  wish,  attend  certain 
of  the  university  lectures. 

AGEICULTUBAL,  COXJESB  IN  THE  UNIVEIISITT  OF  LEIPZIG. 

Agricultural  lectures  and  associated  subjects : 

Study  of  plants,  me^idows,  and  stock-raising,  and  estimates  of  yields 
or  returns ;  sheep-raising,  and  study  of  wool ;  care  of  domestic  animals; 
associated  manufactories  and  technology ;  agi-icultiural  chemistry,  and 
l)ractice  in  the  large  agricultural-chemical  laboratory. 

Lectures  on  accessory  sciences:  Inorganic  and  organic  chemistry; 
mathematics,  physics,  and  mechanics j  botany;  zoology,  comparative 
anatomy,  comparative  osteology,  and  physiology  of  animals;  mineralogy 
and  geognosy;  universal  mathematical  and  physical  geography ;  mete- 
orologj'  and  astroncxiy;  political  economy;  historical  science;  litera- 
ture, and  history  of  literature ;  philosophical  sciences. 

The  total  tuition  fee  for  the  six  months'  coiu'so  at  the  academy  at 
riagwitz  is  sixty  thalers.  For  the  succeeding  t^rms  at  the  university, 
or  for  those  who  enter  at  once  upon  the  university  agricultural  cotu'se, 
there  are  fifteen  thalers  per  term  to  be  paid  to  the  academy,  and  for 
the  use  of  the  laboratory  special  fees,  according  to  circumstances.  The 
payment  of  the  fifteen  thalers  secures  the  right  to  the  academy  lectiu^s 
and  the  lectures  of  the  director  at  the  university.  At  the  university, 
for  four  hours'  lectures  a  week,  for  the  entire  term,  foiu*  and  five  thalers; 
and  for  two  hours'  lectures  i)er  week,  two  and  three  thalers  for  the  term 


are  charged. 


HOnENHEIN  ACADEMY. 


This  academy  was  the  first  of  the  separate  schools  visited,  and  is  per- 
haps the  best  known  of  the  German  academies  of  agriculture.  My  visit 
to  the  institution  was  on  the  occasion  of  ^  meeting  or  congress  of  Ger- 
man agricultural  chemists,  ofiicers  of  the  agricultural  experimental  sta- 
tions, and  friends  of  agiicultiu'al  chemistry  generally.  Nearly  all  i>arts 
of  Germany  were  represented,  as  well  as  several  other  countries.  The 
subjects  presented  at  the  congress,  either  in  the  form  of  stated  papera 
or  discussions,  and  their  titles  indicate  fully  the  character  of  the 
meeting,  and  also,  to  a  great  extent,  the  character  of  German  effort 
for  the  advaneomcuit  of  agriculture.    (Jerman  scholars  occupy  them- 
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selves  almost  exclusively  with  the  technical  and  strictly  scientific  bear- 
ings of  the  subject  It  would  be  almost  impossible  at  such  a  mbet- 
ing  to  introduce  any  question  relating  to  the  practicability  of  making 
available  to  the  masses  the  very  principles  evolved  or  discussed.  Scien- 
tific facts  and  theories  absorb  the  entire  energy  of  most  Gennan  scholars. 
The  following  subjects  and  allied  questions  occupied  the  entire  attention 
of  the  meeting :  Analysis  of  foods ;  ash  analysis  of  agricultural  sub- 
stances ;  investigation  on  the  feeding  of  animals;  cultivation  of  plants 
in  water;  control  of  the  manure  trade  by  experimental  stations;  rela- 
tions of  food,  and  cost;  appropriation  of  food,  (in  relation  to  experiments 
on  the  subject ;)  manuring ;  aimlysis  of  harv  est  products ;  soil  analysis ; 
results  of  experiments  on  feeding,  vegetation,  and  manures. 

The  congress  assembled  August  17,  at  10  a.  m.,  in  the  "balconsaalo  " 
of  the  castle,  and,  alter  the  usual  preliminaries  on  such  occasions,  the 
reading  of  papers  continued  until  2  o'clock,  the  hour  fixed  for  a 
public  dinner.  The  afternoon  was  occupied  in  visiting  the  experimental 
stations,  museum,  &c.,  and  the  evening  by  a  social  meeting.  The  fore- 
noon of  the  second  day  was  occupied  in  reading  pa])ers  and  in  discus- 
sions; the  afternoon,  by  an  excursion  to  the  Necker  Valley,  returning  to 
Stuttgard  in  the  evening.  The  forenoon  of  the  third  day  was  ocoui)ied 
in  visiting  the  polytechnic  schools,  museums,  and  art  academies  in 
Stuttgard;  and  the  aftenioon,  by  excursions  to  Berg  and  Cronstadt. 

By  attending  this  meeting  I  was  enabled  to  see  all  the  departments 
<rf  the  Hohenhein  academy  under  the  very  liest  circumstances,  and  to 
meet  personally  representatives  from  institutions  in  all  parts  of  Ger- 
many ;  thus  learning  much  of  the  spirit  of  the  present  workers  in  agri- 
culture. 

Hohenhein  is  situated  on  high  ground,  about  two  hours'  drive  from 
Stuttgard,  the  capital  of  the  kingdom  of  Wtirtemberg.  The  academy 
builduigs  were  erected  by  Duke  Charles,  in  1770-1780.  This  princely 
reeideuce  had  fallen  into  comparative  ruin,  but  was  repaired  by  King 
William  and  appropriated  to  the  use  of  the  agricultural  academy,  which 
was  founded  in  1818.  The  school  is  located  on  the  royal  domain,  And  is 
sustained  and  directed  by  the  State.  It  commenced  with  only  eight 
students  under  the  directorship  of  Baron  Nepomuk  Schwerz. 

At  the  present  date  this  institution  consists  of  three  separate  schools 
as  well  as  a  number  of  extraordinary  courses,  such  as  school  teachers' 
course,  fruit-growers'  course,  meadow-culture  course,  anrf  shepherds' 
course :  also  special  courses  for  government  officers,  and  a  course  for 
bee  and  silk-worm  management  , 

The  first  of  the  three  schools  is  tho  academy,  which  embraces  a  full 
course  of  instruction  in  all  the  branches  of  agriculture,  inclutling  for- 
estry, and  requires  two  years  for  its  completion.  Students  are  exj>ected 
to  be  eighteen  years  of  age  when  they  enter.  The  second  is  an  agricul- 
tural school  ior  men  whose  practical  education  is  the  main  object.  They 
receive  instniction  in  the  lecture-room  about  two  hours  daily,  moniing 
or  evening,  and  the  entire  day,  with  this  exception,  is  spent  in  actual 
labor.  This  <lepartment  is  open  only  to  residents  of  Wiirtemberg,  and 
the  number  of  students  is  limited  to  twenty-five.  The  course  covers  a 
period  of  three  years,  and  students  are  admitted  at  sixteen  years  of  age. 
The  tliird  is  the  horticultural  school,  to  which  only  six  students  are 
admitted  annually.  They  must  be  seventeen  years  of  age,  and  arc  re- 
quired to  have  serv^ed  a  three  years'  apprenticeship  in  gardening  or  in  the 
vineyard,  or  to  have  gone  through  one  course  in  the  agricultund  school. 
The  student  is  thus  expected  to  get  a  complete  education,  both  theoret- 
k'dl  and  pi^actieal,  in  all  that  pertains  to  horticulture. 
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The  purpose  of  noliewliein  to  educate  large  laud  owners,  overseers, 
officials  for  public  departments,  &c.,  in  agriculture  and  foi-estry,  is  thus 
supplemented  l)y  schools  for  the  ordinary  farmer,  [aekerbaii-schule^)  and 
by  short  special  courses  for  such  students  as  desii^e  to  devote  themselves 
to  some  one  department. 

Two  years  are  reciuired  for  the  thorough  and  finished  coui'so  in  either 
forestry  or  agiiculture,  and  1  regard  this  as  being  entiiely  too  little  time 
for  the  studies  embraced  in  the  course.  Yet  the  lecturers  treat  the  prin- 
cipal subjects  in  agriculture  and  natural  sciences  witliin  the  8]>aee  of 
one  year,  from  the  fact  that  many  students  cannot  remain  a  longer  time, 
and  thus  they  are  supposed  to  have  the  benefit  of  a  complete  course  of 
lectures.  This  cannot  be  undertaken  witliout  too  great  crowding  of 
studies,  with  superficiality  as  the  result.  The  accessories  of  this  insti- 
tution, ui  the  way  of  museums,  model  collections,  &c.,  are  excellent,  and 
the  a])paratu8  for  demonstrating  manufacturing  i)rocesse8  ait;  as  com- 
plete as  such  facilities  can  be  made  in  an  isolated  situation,  whei^  they 
must  be  created  solely  for  the  purpose  of  demonstration.  In  such  eases 
the  i)rogress  of  invention,  as  urged  on  by  the  necessities  of  com[M^tition 
in  actual  business,  cannot  be  fully  represented.  The  museums  consist 
of  model  collections  of  farming  implements,  machines,  &c. ;  of  l*ro- 
fessor  Fleischej's  mineralogical  collections;  well  arranged  geological 
collections ;  collections  of  varieties  of  soils,  seeds,  and  herbs ;  models  in 
pomology,  &c. ;  zoological  collections;  and  collections  of  native  woods, 
in  longitudinal  and  cross  sections.  In  the  facilities  for  practical  or 
a[)plied  chemistry  are  embraced  :  factoiies  for  beet- root  sugar,  brandy, 
staj'ch,  vinegar,  Iruit-diying,  new  wine,  a  beer  brewery,  &c.  The  sugar 
fabric  has  the  press  method  and  Dombasleschen  maceration  pruceas, 
both  with  steam-heating.  It  is  in  o])eratiou  only  in  November  and  De- 
cember. In  connection  with  it  is  an  an^angemeiit  for  the  [U'eparation 
of  bone  coal.  The  be«r  brewery  is  arranged  for  the  making  of  lifty  to 
seventy  timers*  of  beer  in  January  and  February,  after  different  methods. 
Brandy  is  i)repared  from  potatoes,  grain,  molasses,  and  bi'ewery  resid- 
uum, one-half  ei/wtr  daily;  th*^  time  of  oi)erdtiou  being  according  to 
the  needs  of  instruction.  The  managements  lor  starch,  vinegar,  &a, 
are  on  a  smaller  scale,  chiefly  for  the  pui[)osea  of  demonstration.  The 
agricultui'al  experimental  station  was  completed  in  1800  at  a  cost  of 
15,000  florins,  and  embraces  exi)erimental  stalls,  hot-houses,  and  experi- 
mental gardens  and  fields.  There  is  also  an  agricultui'al  machine  fac- 
tory, the  shops  now  being  let,  reserving  tlie  privilege  of  access  for  the 
students.  The  entire  grounds  connected  with  the  institution,  exclusive 
of  forests,  amou\it  to  071|  morgen,  or  about  770  acres.  These  grounds 
may  be  looked  upon  as  ex])erimeutal  land  on  a  large  scale  rather  than  as 
a  model  farm.  The  land  is  divided  as  follows :  Tilled  land,  G15  irn^gen^ 
meadow,  149J ;  tree  nursery,  21| ;  exi>erimeutal  fields,  29^  fruit-tree 
nursery,  10^ ;  hop  garden,  4f ;  botanical  garden,  14^ ;  vegetable  and 
flower  garden,  3g ;  vineyard,  g  ;  practice  field  for  students.  If ;  woods 
or  spots  unfavorable  for  culture,  and  banks  of  streams,  11 1 ;  buildings, 
U^ ;  roads,  pasture,  and  sheep  range,  70| ;  leased  part  of  tlie  estate  <m 
account  of  unfavorable  situation,  14f . 

The  average  amount  of  live  stock  kept  is  Sixteen  horses,  twenty  oxen 
in  the  hay  harv^est,  eighty  to  one  hundred  cows,  and  six  hundred  to  one 
thousand  sheep. 

There  are  in  this  institution  twenty  professors  and  teachers.  The  prin- 
ciple of  division  of  labor,  so  IruitfiU  in  good  results,  is  practiced.    The 
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professors,  therefore,  have  leisure  and  strength  for  scientific  investiga- 
tion and  experiments.  This  system  cannot  be  too  highly  recommended 
for  adoption  in  our  own  country. 

The  number  of  students  at  [iresent  is  one  hundred  and  twenty-five, 
and  the  aggregate  numberfrom  the  com mencement  about  three  tbousand 
six  hundred  and  fifty.  Prizes  are  given  among  the  students  for  the 
best  essays  on  agricultural  subjects.  Examinations  during  the  term  or 
at  the  close  of  the  course  are  optional ;  certificates  are,  however,  granted 
only  to  those  wko  pass.  Wtirtemberg  students  of  forestry'  must  undergo 
an  examination  oefore  admission.  Foreign  students  of  forestry'  and  all 
students  of  agriculture  enter  without  sudi  conditions,  only  a  general 
fitness  for  the  understanding  of  the  lectures  being  rex]uire<l.  Occasional 
students  are  not  allowed  a  stay  of  more  than  four  weeks.  Cost  fot 
residence  and  instruction  of  students :  For  foreigners,  three  hundred 
florins  for  the  first  year,  and  two  hundred  Horins  for  the  second  year; 
for  students  of  the  country,  one  hundred  florins  i>er  year.  Students  in 
forestry  :  For  foreigners,  two  hundivd  florins;  for  natives,  sixty  florins. 

Connected  with  this  department  of  forestry  are  six  thousand  morgen 
of  forest,  exhibiting  all,  or  at  least  a  great  variety,  of  iudigencms  trees, 
shrubs,  plants,  &c.,  \\ith  twenty-five  morgen  for  exotics.  The  cultivation 
of  seeds  is  practiced  on  the  nio<lel-or  experimental  farm,  for  distribution 
among  the  farmers  of  the  kingdom. 

The  following  is  the  course  of  study,  or  plan  of  lectures,  demonstra- 
tions, and  practical  exercises  in  the  Eoj'al  Wiirtemberg  Agricultural 
and  Forestry  Academy  of  Hohenhein  : 

Agricultural  course. — 1.  History  and  literature  of  agriculture;  2.  Gen- 
eral field  and  plant  culture,  including  the  drainage  of  land ;  3.  Study  of 
agricultural  machinery  and  implements ;  4.  S])ecial  plant  culture,  in 
special  lectures ;  5.  Hop  and  tobacco  culture;  G.  Wine  culture;  7.  Fruit 
culture ;  8.  Vegetable  culture ;  9.  Meadow  culture ;  10.  General  breed- 
ing of  animals ;  11.  Horse  breeding ;  12.  Exterior  of  horses,  in  special 
lectures;  13.  Cattle  breeding ;  14.  Sheep  breeding ;  15.  Study  of  wools; 
16.  Breeding  of  small  animals ;  17.  Silk- worm  cidture ;  18.  Bee  culture; 
19.  Carrying  on  of  agriculture ;  20.  Agricultural  taxation,  with  exer- 
cises in  drawing  agricultural  i>lans;  21.  Agricultural  bookkeeping; 
22.  Management  of  *the  Hohenhein  farm ;  23.  Agricultural  technology. 

These  lectures  are  united  with  demonstrations  in  the  agriculti^l 
model  collections  of  machinery  and  tools,  wool  and  soil  collections,  on 
the  ezx>erimental  fields,  in  the  nurseries  and  difi'erent  gardens,  among 
the  live  stock  of  the  farm,  in  the  technical  work  shops ;  also,  practic^ 
exercises  in  agricultural  taxation,  agricultural  excursions,  &c»,  &c. 

Forestry  course. — 1.  Encyclopedia  of  forestry,  with  particular  consid- 
eration of  the  allied  studies  of  forestry  and  agriculture;  2.  Forest 
botany;  3.  Climate  and  soil  adapted  to  forestry;  4.  Forest  culture;  5. 
Protection  of  forests;  0.  Use  of  forests  and  forest  technology;  7.  Valu- 
ation of  trees,  and  profits ;  8.  Forest  taxation ;  0.  Duration  of  forests ; 
10.  State  forests,  in  si)ecial  lectures ;  11.  Wtirtemberg  forest  laws ;  12. 
Business  in  connection  with  forestry;  13.  Agricultural  encyclopedia 
for  foresters. 

Connected  with  this  course  are  demonstrations  in  different  forest 
sections,  the  botanical  garden,  and  forestry  collections,  as  well  as  prac- 
tical exercises  in  forestry  taxation,  excursions,  &c. 

Rudimentary  accessory  exercises. — 1.  Political  economy;  2.  Science  of 
law ;  3.  Mathematical  course,  including  arithmetic,  algebra,  planeometry, 
stereometry,  trigonometry,  practical  geometry.  Hereto  are  joined  reg- 
ular exercises  in  field  measurements  and  leveling:  4.  Natural  sciences, 
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incluilinj^  mechanics,  experimental  physics,  general  inorganic  chemistry, 
nniversal  organic  chemistry,  agricultural  chemistry,  analytical  chem- 
istry, geognosy,  introduction  to  botany,  anatomy  and  physiology  of 
plants,  pathology  of  plants,  special  botany,  anatomy  and  physiology'  of 
domestic  animals,  general  and  special  zoology,  microscopic  observations. 
Connected  with  th(\se  studies  are  practices  in  the  chemical  laboratory, 
demonstrations  in  the  green-houses  and  on  the  experimental  fields  of 
the  experimental  agricultural  station,  in  the  botanical  garden,  in  the 
botanical,  mineralogical,  anatomical,  and  zoological  coUjRctions.  There 
are  also  botanical  and  geognostic  excursions ;  5.  Veterinary  sciences, 
including  remedies  and  receipts,  pathology  and  therapeutics  of  domestic 
animals,  aids  to  animals  in  giving  birth,  shoeing  animals,  and  veterinary 
clinical  demonstrations;  G.  Agricultural  architecture,  including  the 
drawing  of  plans. 

HIGH    SCnOOL,   OR    ACADEMY   OF   AGRICULTURE,   AT   TETSCHEN-LIEB- 

WERD  DOHEMIA. 

The  grade  of  this  school  is  that  of  a  higher  agricultural  and  indostrial 
agricultural  academy.  The  instruction  is  in  German  and  Bohemian. 
The  first  two  years  are  devoted  to  general  agriculture,  and  the  third 
year  to  special  branches.  Instruction  by  lectures,  practice  in  fields  and 
the  manufactories  of  Tetscheu  and  Bodenbach,  excursions,  free  conver- 
sational meetings  under  the  guidance  of  i)rofessors,  and  the  writing  of 
essays.  The  lectures  are  not  written  and  delivered,  but  spoken  freely, 
with  opportunity  for  (juestions,  explanations,  and  illustrations.  Each 
subject  imder  consideration  is  treated  with  some  class  book  as  a  general 
basis  for  study  and  investigation.  Kotes  on  the  lectures  are  taken  by 
the  students.  Tuition  costs  sixty  florins  yearly.  The  lowest  age  of  ad- 
mission is  seventeen  years,  and  proofs  must  be  produced  of  the  applicant 
ha\ing  finished  the  course  of  the  under  gjumasium, or  lower  "Beal- 
school ;"  also,  of  some  i>ractical  preparation  in  agricultiu-e.  Kumber  of 
professors  and  teachers,  fifteen.  At  the  close  of  the  summer  term  of 
1868  there  were  one  himdred  students.  The  a/rangements  of  the  insti- 
tution are  for  the  admission  of  not  more  than  thirty  students  at  the  be- 
giiming  of  each  year,  so  that  ninety  is  the  normal  urfmber  of  studenti^  in 
tlie  institution,  as  it  is  composed  of  three  classes.  Yearly  ten  thousand 
florins  have  been  received  from  government,  since  the  opening.of  the 
academy  in  18GG,  as  a  national  high  school :  pt*e\ious  to  that  date,  two 
thousand  florins  yearly.  Whole  area  of  the  tarm,  1211).8  metzen;*  leased, 
368.4  metzen;  leaving  851.4  metzen  farmed  by  the  institution,  as  follows: 
Arable  land — ^rotation  of  crops,  582 ;  border  pasture  land,  20.7 ;  experi- 
mental fields,  3.4;  botanical  garden,  0.12;  grass-seed  school,  0.5;  hop 
garden,  0.13;  meadow  land,  IGG;  boundaries,  roads,  &c.,  05.8. 

Other  accessories  to  improvements  exist  in  Tetscihen,  open  to  the  stu- 
dents, as  the  beer  brewery,  flax  factory,  distillery,  beet  drying,  fruit  dry- 
ing, vegetable  garden,  vinej^ard,  chemical  experimental  station,  forests. 
Ubraiy,  philosophical,  chemical,  and  mathematical  apparatus,  mineral 
collection,  zoological  collection,  varieties  of  soil,  workshops  for  agricul- 
tural tools  jmd  small  machines,  cocoonery,  apiary,  &c. 

In  1850  Tetschen-Liobwerd  was  established  as  an  agricultural  school 
for  the  peasantry,  under  the  protection  of  Count  Thun,  on  the  finrm 
Liebwerd^iven  by  him  for  the  purpose.  .  It  was  organized  on  a  plan  of 
Director  Komers,  who,  with  four  professors  and  teachers,  constituted 

*  A  metzQ  is  0.4739  of  an  ocro. 
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the  faculty.  This  was  the  first  agricultural  school  with  German  instruc- 
tion in  Bohemia.  In  1856  it  was  reorganized  under  Director  Komers, 
with  a  higher  and  lower  department — the  courses  distinct.  The  higher 
department  received  from  the  Eoyal  Economical  Society  a  gift  of  twenty- 
one  hundred  tlorius,  and  the  buifdings  were  Enlarged  at  the  cost  of  the 
Protector,  Count  Thun.  The  organization  of  the  experimental  station, 
under  Dr.  Th.  von  Gohren,  took  ])lace  in  1864-'65.  The  formal  opening 
of  the  institution  as  a  high  school  of  the  Kingdom  of  Bohemia  was  in 
1860.  There  is  an  examination  every  term,  with  classification  of  stu- 
dents. The  first  three  receive  prizes,  with  publication  of  their  names. 
Particular  attention  is  called  in  the  report  to  the  need  of  occasional  travel 
by  rei)re8eutative  professors,  to  compare  the  operations  and  results  of 
other  institutions;  in  the  case  of  Dr.  von  Gohren,  whose  able  report  on 
Lichtenhof,  Weihenstephan,  Hohenhein,  and  Gngnon,  was  the  result  of 
such  a  journey.  % 

After  the  two  years'  general  study  of  agricidture,  there  is  a  division  of 
the  third  year  into  four  courses:  1st.  General  administration  of  estates, 
with  rational  stock  raising;  2d.  Agricultural  technology,  sugar  making 
manufacture  of  brandy,  beer,  oil,  &c. ;  3(1.  Agricultural  engineering,  ainl 
science  of  reclamation ;  4th.  Agricultural-industrial  improvements. 

In  the  second  year  the  students  are  di\ided  into  foiu*  classes,  in  the 
management  and  overseeing:  1st.  The  local  direction;  2d.  Administra- 
tion ;  3d.  Account  of  the  revenues ;  4th.  Natural  accounts. 

The  first  year  they  are  busied  in  a  varied  manner,  in  house,  on  fields, 
&c.  Students  who  work  as  a  part  payment  are  allowed  thirty-eight  to 
forty  kreutzers.  The  soil  at  Liebwerd  is,  in  the  poilions  lying  in  the 
Talleys,  hard  loam ;  on  the  heights,  sandy  loam,  or  loamy  sand.  The 
working  of  the  soil  is  very  hard.  Climate  mild  and  damp.  Prevailing 
winds  southeast,  northwest,  and  northeast.  In  September  fogs  often 
roD  into  the  valley  at  three  o'clock  in  the  afternoon,  and  do  not  break 
away  until  ten  o'clock  in  the  morning. 

EOYAL  BAVARIAN  DISTRICT  SCHOOL  AT  LICHTENHOF. 

This  school  is  situated  near  Nuremberg.  Its  grade  is  that  of  a  middle 
school,  embracing  three  institutions:  1st.  The  District  Agricultural 
School;  2d.  The  Lower  Agricultural  School  for  peasantry;  3d.  The* 
Preparatory  School.  The  character  of  instniction  is  general  agrici;ilture, 
with  rudiments  of  forestry- ;  the  instruction  of  an  order  to  prepare  scholars 
for  the  management  of  small  or  moderate  estates  as  owners  or  over- 
seers, or  to  enter  the  higher  agricultural  school  at  Weihenstephan,  or 
the  Central  Veterinary  School  at  Munich,  or  for  entrance  upon  a  course 
of  universal  practical  forestry. 

The  full  cost  of  tuition  is  one  hundred  florins,  yearly,  for  scholars  un- 
der thirteen  years ;  one  hundred  and  twenty -five  florins  for  those  from 
thirteen  to  sixteen  years;  one  hundred  and  fifty  fiorins  for  all  pupils 
over  sixteen  years — ^living  included.  Twelve  years  is  the  lowest  agG  for 
admission.  The  course  embraces  a  period  of  three  years.  There  are  two 
courses :  1st.  District  school  course,  inclusive  of  the  preparatory  course, 
when  students  are  not  fitted  for  immediate  entrance;  2d.  The  course  in- 
the  lower  school,  for  peasantry. 

The  number  of  professors  and  teachers  is  ten ;  number  of  scholars  last 
ye«ir,  eighty-three.  The  buihlings  will  accommodate  one  hundred  scholars. 
The  institution  has  the  rents  of  the  Maximilism  foundation  or  establish- 
ment. This  consists  of  the  estates  Licheudorf  and  Gibitzhof,  which  are 
given  for  the  use  and  piuposes  of  the  institution,  and  the  income  from 
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thorn  for  froo  Rcrliolarsliips  for  i>oor  Rtudents.  All  rents  and  a  snbsidy 
from  llio  district  or  county  funds,  Mitli  private  ^fts,  nnionnt  to  from  four 
thousand  to  six  thousand  or  even  eight  thousand  liorins  yearly.  Con- 
nected witli  the  school  are  an  experimental  farm,  vejfctable' garden, 
botanical  garden,  and  a  tree  school.  The  exi)erimeuts  with  superphos- 
phate have,  according  to  their  reports,  resulted  unfavorably  in  beet  cul- 
ture, but  the  experiment  will  be  continued  for  further  results. 

This  school  oi>ened  in  18,'33,  with  twelve  students;  at  prc8<*nt  there  are 
nini?ty-six.  AVhole  number  from  commencement,  six  hundrc»d.  The  sub- 
sidy from  the  ])rovince  is  seven  thousand  to  eight  tliousand  florins  yeariy, 
Tlie  receipts  of  the  agricultural  joimial,  "  Lichtenhofer  Blatter,"  go 
toward  the  establishment  of  i'ree  scholar8hij)s.  The  students  form  three 
classes :  Those  wiio  ])ay  full  tuition  and  bo^ird ;  those  admitte<l  at  reduced 
prices ;  and  free  scholars.  The  tarm  is  situated  in  the  "  Knoblanekslaud  f 
the^ubsoil  coarse-grained  quartz  sand,  with  beds  or  layers  of  clayVuu- 
ning  through  it.  One  i)eculiar  physical  feature  of  this  district  is  the 
frequent  ])resence  of  water  at  a  dei)th  of  three  to  live  feet,  which  in  many 
places  prevents  the  use  of  subternmean  cellars.  Liebig's  doctrine  of  the 
absorptive  cai)acity  of  arable  land  finds  here  a  striking  eonlirmation, 
where  the  soil  is  of  marshy  and  sandy  earth,  mixed  through  culture  with 
a  mass  of  manure  stufls,  chiefly  mineral.  The  Avriter  believes  that  the 
secret  of  fruitfulness  of  this  region  consists  in  the  mixing  of  marshy 
and  sandy  soil,  otherwise*  he  cannot  account  for  the  less  favorable  results 
of  the  same  experiments  in  ]>reparation  and  manuring  of  the  soil  ui)on 
adjacent  sand  flelds.  Only  the  result  of  more  than  one  thousand  years' 
alternating  i^lant  growth  with  their  decay  could  be  at  the  bottom  of  this 
fertility.  Tlie  principal  experiments  are  in  raising  fodder  and  trade 
cro])a,  fruit-tree  culture,  various  modes  of  manuring,  bee  raising,  and 
crossing  of  dififerent  breeds  of  cattle.  The  soil  is  cultivated  to  a  depth 
of  one  and  a  half  to  three  feet,  with  frequent  mjtnuring  at  almost  every 
plowing. 

WEIHEXSTEPHAN  ROYAL  EAVARLIN  CENTRAL  SCHOOL. 

This  school  is  situated  at  Weihenstephan,  near  Treising.  Its  grade  is 
that  of  a  high  school  of  agriculture.    The  character  of  instruction  is 

'agricultiu'e,  forestry,  and  stock  raising.  The  fidl  cost  of  tuition  for 
Bavarians  is  tweuty-flve  florins  half  yearly;  for  all  others,  fitly  florins 
for  first  half  year,  and  twenty-live  florins  for  second  half  year.  Sixteen 
years  is  the  age  for  admission.  The  course  covers  a  period  of  two  years, 
in  connection  with  the  usual  course  aie,  1st,  a  practical  iireparatory 
course  of  one  year;  2d,  a  brewery  school  of  one  year;  3d,  fruit  culture 
course  of  two  or  three  years;  4th,  trial  station  for  agricultural  macbiucs 
and  tools.  Number  of  professors  and  teachei's,  thirteen;  number  ot 
pupils,  sixty,  (twenty-two  in  regular  course,  seventeen  in  tecUnieal  course, 
sixteen  in  preparatory,  five  occasional.) 

The  royal  estate  Weihenstephan,  with  seven  liundred  and  ten  iagwer- 
ken  (about  four  hundred  and  twenty  jocAe**)  of  meadow  land  fields  and 
turf  land,  belongs  to  the  school.    The  following  may  be  mentioned  among 

.  the  accessories :  Fifty  seven  cows,  four  hundred  sheep,  swiue-^number 
variable — botanical  garden,  lio]>  garden,  apothecary  for  veterinary  sur- 
gery, brewery,  distillery,  brick-kiln,  lime-kiln,  cheese  diiiry,  fishery,  turf- 
cutting  field,  chemical  laboratory,  library. 

The  institution  was  founded  in  1852.  Weihenstephan  was  a  Beuedic- 
tine  -cloister,  established  in  725.    The  expenses  of  students  are :  Winter 

Ajooh  is  1.4223  acres. 


REPORT  ON  AGRICULTURAL  EDUCATION  IN  EUROPE.    155 

tenn.  Bavarian,  students,  for  tuition  and  boarding,  including  single 
room,  lire,  liglits,  wasbing^^ervice.  and  use  of  reading-room,  ninety-live 
florins;  when  two  students  use  a  double  room,  the  expense  to  eaoh  is 
eighty  florins.  For  the  same  items  the  cost  to  foreign  students  is  one 
hundred  and  twenty  florins  for  single,  and  one  hiindr^  and  five  florins 
for  double  room.  Summer  term.  Bavarian  students,  single  room,  fifty 
florins,  (including  above  particulars,)  and  double  room  forty-five  floiins; 
foreign  students,  seventy-five  and  seventy  florins.  The  second  jear's 
e}q)ense8  for  foreigners  and  native  students  are  the  same,  the  former 
being  reduced  to  the  same  plane  as  the  latter.  The  entire  expense  for 
the  one  year  preparatory  course  is  three  hundred  florins.  In  the  brewery 
school  one  hundred  florins  for  practical  instruction  during  the  winter 
term,  and  eighty  for  the  summer  term,  are  charged.  Tuition  in  the  fruit- 
eultore  course,  lorty  florins  yearly.  Under  this  head  mention  is  made  of 
pa.Ning  students  who  choose  to  labor :  twenty-four  kreutzers  per  day  in 
the  first  3'ear;  later,  more  is  paid,  according  to  their  ability. 

In  sheep  raising  the  Southdown  bucks  have  been  crossed  with  mefino, 
and  the  result  promises  well.  The  raising  of  the  pure  merino  sheep  is 
also  an  object  here.  Four  hundred  sheep  and  lamb^  sheared  gave  eight 
hundred  and  six  pounds  of  wool.  Experiments  have,  been  made  in 
Liebig's  substitute  for  mother's  milk  in  raising  calves.  Also  in  the  use 
of  greater  quantities  of  malt  germs  in  the  raising  of  young.cattle.  Great 
efforts  are  being  made  to  discover  the  proi)er  propoition  of  nourishment 
containing  nitrogen,  and  that  without  nitrogen,  for  grown  sheep.  The 
surrounding  wo^s,  evergreen-  and  "needle,''  are  used  for  practical 
experiments  and  instruction. 

AGRICULTURAL  CHEMICAL  EXPERIMENTAL  STATIONS. 

I  regard  the  work  these  stations  are  accomplishing,  both  for  scientific 
and  practical  agriculture  in  Grermany,  as  being  of  the  very  highest  im- 
portance. They  cannot,  however,  sui)ersede  or  even  precede  the  work 
of  the  agricultural  college.  First  of  all  we  must  have  thoroughly  edu- 
cated men  (educated  technically  in  agriculture)  to  conduct  these  stations. 
As  soon  as  agricultural  colleges  can  produce  competent  men,  the  more 
experimental  stations  we  can  have  the  better.  The  following  remarks, 
taken  fiom  a  sketch  of  this  work  by  Dr.  Theod.  von  Gohren,  will  show 
something  of  the  history,  progress,  and  economy  of  these  stations  in 
Germany : 

"Thei  year  1840  (the  date  of  the  publication  of  Liebig's  Chemistry) 
was  the  birth  year  of  scientific  agiiculture.  Liebig's  book  was  the  seed 
from  which  already  such  wondrous  growths  have  been  quickened. 
Adolph  Stockhardt,  of  Tharand.  is  the  man  who,  by  ceaseless  efforts  in 
clubs,  schools,  and  experimental  stations,  has  done  most  to  prepare  the 
soil  for  the  reception  of  this  seed  of  truth.  The  question  early  arose  as 
to  the  means  of  linking  men  of  science  with  the  masses.  What  method 
^Pould  best  convey  the  fertilizing  streams  of  scientific  knowledge  through 
channels  and  '^ucts  to  the  people?  Stockhardt  and  others  saw,  in  the 
establishment  of  chemical-agriculture  exi>erimental  stations,  a  means. 
The  first  private  exiicrimeutal  farm  in  Germany  was  established  by 
Boassingault,  in  Bachelbronn ;  but  the  first  true  exi^eri  mental  station 
^ag  founded  in  1851,  in  Mockem.  In  Prague^  an  exi)erimental  station 
^ag  founded  by  the  Bohemian  Royal  Economic  Society  in  1855,  under 
the  distinguished  guidance  of  Dr.  Hoffman,  which  is  still  in  active 
operation. 

^In  Mahren  an  exx>enmental  station  was  founded  in  Blansko,  on  the 
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estate  of  Prince  Saliu,  by  the  Koyal  Sclileswig  Agricjltural  Society  in 
1850,  but  it  was  discontinued  in  18G4.  In  }S5o  an  experimental  station 
was  estiiblisliod  in  the  most  muniiicent  niannl^r  by  Prince  Jobann  Adolpb 
von  Scbwarzenber^j:,  in  Lobositz,  a  private  enterprise,  but  connected  witb 
it  were  Dr.  Ilannamann  and  Dr.  Breitenlobner,  highly  distinp^uishcd  in 
their  respective  depaitments.  Quite  recently,  Carl  Maximilian,  Count 
von  Seilern,  the  well-known  author  of  'Nourishment  of  Plants,^  has 
established  an  experimental  stiition  upon  his  estate,  Prilep,  in  ]\Iiihreu. 
Finally,  in  liohemia  must  reco{?nition  be  made  of  the  activity  of  the 
exixuimental  station  connected  with  the  academy  of  Tetscbeu-Liebwerd, 
In  ISCG  the  number  of  stations  in  operation  in  Germany  was  twenty- 
ei^jht. 

"The  first  chapters  in  the  history  of  experimental  stations  is  a  record 
of  discourafcements,  injustice,  and  partial  failure.  The  development  of 
such  an  enteri)rise  must  necessarily  be  slow,  and  the  practical  results 
not  immediate.  But,  not  considering  the  series  of  years  needed  for  ex- 
periments, the  public  exacted  speedy  and  marvelous  residts.  Failing  in 
these,  the  scheme  was  denounced  as  a  failure,  and  i>opidar  sjinpathy 
and  support  withdrawn ;  nor  did  the  strii'e  of  the  agricidtund  chemists 
among  tliemselves  tend  to  raise  their  authority  in  the  eyes  of  the  prac- 
tical. For  a  time  the  stations  seemed  to  be  in  a  hopeless  condition 
because  of  this  distrust.  ;Now,  experimental  stations  stand  recognized 
in  the  ftrst  line  in  the  service  of  science.  It  is  less  than  three  decades 
since  agricidture  took  its  rank  among  S(nenccs.  Its  first  puipose  must 
be,  as  in  the  case  of  every  other  science,  the  discovery  of  truth  j  then 
adaptation  of  that  truth  to  practical  ends. 

"  The  most  peniicious  foes  of  science  are  those  who  constantly  demand 
the  useful,  and  ignore  all  truth,  the  immediate  marketable  value  of 
which  is  not  evident.  Ileverence  for  truth  must  so  fill  the  minds  of 
scientific  workers  that  a  fiUse  description  of  the  most  insignificant  plant 
would  be  felt  as  much  a  reproach  as  a  false  description  of  the  solar  sys- 
tem. Simi)le,  i)ure  truth  must  be  the  end  of  all  naturalists.  Science 
can  never  accept  as  her  task  the  discovery  of  what  we  wish,  but  the 
discovery  of  what  is  true ;  and  never  can  the  welfare  of  mankind  be 
attained  by  even  the  pleasantest  illusion,  except  through  the  complete 
and  simple  truth. 

"  These  stations  are  working  great  ])ractical  good  to  agriculture:  and 
in  the  future  the  results  will  be  more  marked.  Their  task  is  threeiold — 
to  seek,  to  teach,  and  to  warn. 

"A  few  statistics  will  show  the  results  of  knowing  the  elements  of  the 
soil,  the  nature  of  manures,  &c.  In  Belgium,  where  agriculture  is  most 
rationtdl}^  pursued,  a  square  mile  produces  means  of  nourishment  for 
7,345  persons,  whereas  the  Polish  three-field  farnjing  produces  food  for 
only  2,229  i)ersons  per  square  mile.  Therefore  the  Belgians  are  better 
nourislied  than  the  Poles,  though  the  country  of  the  latter  is  more 
fruitful  by  nature.  Great  Britain,  in  the  commencement  of  the  nine- 
teenth century,  produced  grain  for  eleven  millions ;  now,  for  at  least 
seventeen  millions.  Still  the  results  of  searching  out  the  secrets  of  na- 
ture  are  chiefly  in  the  future.  The  most  important  questions  look  to 
future  experiments  for  their  answer. 

*'In  regard  to  animal  productions,  the  results  of  scientific  farming 
are  not  less  marked.  Austria  produces  on  one  square  mile  3,796  head 
of  stock;  Prussia,  within  the  same  limits,  5,537 ;  France,  5,970 ;  Great 
Britain,  11,447. 

^^Added  to  the  questions  of  plant  and  animal  production  is  that 
scarcely  less  important  one  of  agricultural  industrial  mauuliietories,  as 
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breweries,  distilleries,  refineries,  and,  above  all,  sugar  manufactories. 
There  is  a  rumor  of  a  prospective  undertaking  in  Hungary  in  behalf  of 
the  beet-root  sugar  interest,  viz.,  the  establishment  of  a  manufactory' 
with  large  experimental  rooms  attached.  It  is  intended  to  be  a  com- 
plete sugar  manufactory',  with  accommodations  for  fifty  students  from 
various  parts  of  Austria.  These  students  will  have  the  advantages  of  a 
large  manufactory  in  operation,  and  opportunities  for  study  and  experi- 
ment. The  Intention  is  to  establish  it  under  government  patronage ; 
the  whole  concern,  after  a  stipulated  number  of  years,  to  belong  to  the 
nation,  in  consideration  of  a  yearly  subsidy  from  government  to  assist 
in  carrying  out  its  purposes  during  this  interval. 

"The  second  duty  of  experimental  stations  is  to  te.ich,  or  to  convey  to 
the  people,  the  advantages  deducible  from  study  and  experiment;  to 
make  possible  the  practicid  adaptation  of  the  theoretical  truth  discovered. 

"The  third  duty  is  to  warn  ;  to  be  the  people's  true  knight,  fighting 
off  from  them  falsehood  and  trickery.  In  the  one  field  of  adulterated 
and  worthless  manures  are  suJB&cient  opportunities  for  science  to  expose 
and  defeat  impostures. 

"The  locations  of  experimental  stations  is  now  the  subject  of  much 
discussion.  They  were  first  established  on  isolated  estates,  generally 
remote  from  great  cities,  chiefly  because  scientific  land  owners  offered  the 
land  and  certain  assistance  to  such  enterprises,  Now,  however,  the  ne- 
cessity for  locating  them  near  large  cities,  and  in  connection  with  acad- 
emies and  universities,  is  urged.  The  ground  for  such  change  is  two- 
fold: the  necessity  of  full  apparatus  for  experiment,  and  an  increase  of 
the  staff  of  scientific  workers.  At  isolatecl  stations  the  investigations 
must  be  chiefly  chemical,  as  a  chemist  is  in  charge,  generally  without 
allied  workers  in  other  departments  of  natural  science,  and  the  means 
for  experiments  are  generally  such  as  a  chemical  laboratory  can  furnish; 
but  scientific  agriculture  calls  for  aid  from  mineralog}^  geognasy,  phys- 
ics, physiology  of  plants,  physiology  of  animals,  «c.  Such  union 
of  strength  can  at  present  only  bo  reached  for  exi>erimental  stations 
when,  by  connection  with  academies  or  universities,  they  have  the  co-op- 
eration of  the  entire  faculties  of  such  institutions.  If  means  were  unlim- 
ited, agrictdtural  stations,  however  isolated,  might  command  such  corps 
of  workers;  but  while  the  investments  for  experimental  stations  are  so 
small,  only  their  union  with  institutions  can  sufficiently  broaden  their 
scope.  Again,  in  isolated  localities,  only  such  students  as  make  practi- 
cal agriculttiral  chemistry  a  specialty  could  turn  aside  to  avail  them- 
selves of  the  advantages  of  such  stiilions.  Allied  to  institutions,  the 
advantage  is  reciprocal ;  the  station  drawing  strength  from  the  faculty 
and  apparatus  of  the  institution,  and  the  students  of  the  high-school  or 
university  ha\'ing  access  to  all  the  records  and  particiiiation  in  the  ex- 
l)eriments  of  the  station.  Considering  the  meager  expenditure  upon 
experimental  stations,  the  results  upon  the  agriculture  of  the  country 
have  been  most  remarkable.  Within  this  decade  they  have  cost,  at 
highest,  forty  thousand  thalers,  liiirdly  enough  to  maintain  a  company 
of  soldiers  for  the  same  length  of  time ;  and  yet  with  this  paltry  outlay 
they  arc  expe<*ted  to  revolutionize  the  agriculture  of  Germany. 

'•More  important  than  the  i)iace  chosen  ibr  experimental  stations  is 
the  working  capital  at  their  command.    Only  with  a  liberal  outlay  of 
money  and  time  can  liberal  results  be  reached.    Not  lightlj'  does  nature 
allow  man  to  wn^st  the  seal  from  her  treasury  of  secrets." 
I  remain,  most  tnilv,  vonr  obedient  servant, 

J.  H.  McGIIKSNEY. 

Hon.  IloRACK  CArnoN,  Commissioner. 


REPORT  ON  BEET  SUGAR  IN  EUROPE- 


Sm :  In  obedience  to  your  request,  I  liresent  a  few  statements  show 
ing  tbe  progress  and  condition  of  the  beet-sugar  enterprise  in  Europe, 
after  personal  investigation  of  the  operations  of  each  establishment 

The  time  when  sugar  first  became  known  in  Europe  cannot  be  stated 
with  any  certainty,  but  the  statements  of  various  authors,  such  as  Hieo- 
phrastus,  Pliuiu8,'Faulus  -^gineta,  and  others,  leave  no  doubt  that  cane 
iuice,  boiled  to  sirup,  was  known,  and  used  as  a  medicine  by  the  most 
ancient  people.  Still  earlier,  the  art  of  making  sugar  appears  to  have 
been  known  by  the  Chinese,  Alexander  von  Humboldt  havmg  seen 
Chinese  paintings  on  porcelain  of  great  age  representing  various  meth- 
ods of  working  sugar  cane  and  extracting  its  juice.  Asia  undoubtedly 
is  the  mother  country  of  sugjir,  whence  it  was  first  brought  by  the  Turks 
to  Cyprus,  in  the  ninth  and  in  the  eleventh  century ;  also  to  Rhodes, 
Sicily,  and  Crete,  and  .probably  all  around  the  Mediterranean;  thenoeby 
the  crusaders,  especially  by  the  Venetians,  to  the  more  western  coun- 
tries. Later,  perhaps  iu  the  fifteenth  century,  it  found  its  way  over 
Madeira  and  the  Canary  Islands  to  Brazil;  and,  in  the  sixteenth  century, 
to  the  West  India  Islands.  There  is  no  doubt  that  the  cultivation  of 
sugar  cane  on  a  large  scale  was  first  introduced  into  America^  and 
especially  into  the  West  Indies,  by  the  Europeans. 

The  first  importation  of  sugar  into  Europe  which  is  particularly  known 
was  in  the  year  90G,  into  Venice.  In  the  year  1319  the  Venetians  brought 
a  cargo  of  100,000  pounds  of  sugar  and  10,000  pounds  of  rock  candy  to 
London.  The  first  sugar  refinery  on  the  continent  of  Europe  was  liuilt 
in  Augsburg,  in  the  year  1573,  by  a  man  named  Both.  Another  was 
built  in  Dresden,  in  the  year  1597.  While  in  its  eaiiy  days  sugar  was 
found  only  in  apothecaries'  shops,  and  used  as  a  medicine,  it  is  counted 
now  among  the  provisions,  and  has  become  a  necessity  second  only  to 
meat  and^tlour. 

The  firs't  discovery  of  beet  sugar  was  made  the  3d  of  March,  1747,  by 
the  Prussian  chemist  Margraaf,  (Andrea  Sigismund,)  director  of  the 
philosophical  section  of  the  Academy  of  Science  at  Berlin j  who  read,  at 
its  general  meeting,  an  essay,  in  which  he  proved  the  existence  of  cane 
sugar  in  many  home-grown  roots.  De  stated  that  the  most  sugar  was 
to  be  found  in  the  Silesian  beet,  produced  samples,  and  specified  the 
method  by  which  he  had  obtained  them,  and  proved  it  not  only  practi- 
cable, but  remunerative,  to  produce  beet  sugar  on  a  large  scale.  It  will 
be  borne  in  jniud  that  this  was  during  a  time  of  war,  when  the  ordinary 
means  of  transportation  were  interrupted  and  money  for  importations 
was  scarce,  in  consequence  of  which  sugar  was  high ;  but,  as  soon  aa 
jieace  was  restored,  sugar  prices  went  down,  and  the  great  interest  taken 
in  i)roducing  it  at  home  died  out. 

No  sooner,  however,  had  war  commenced  again,  than  the  subject  ol 
beet  sugar  ])roduction  was  resumed.  Shortly  after  1790,  Achanl  built 
on  an  estate  (Cunern)  in  Silesia,  which  the  King  of  Prussia  had  pre- 
sented to  liiin  tor  thi^  purpose,  the  first  beet-sugar  factory.  In  this  fac- 
tory Lc  worked,  sui)ported  by  the  Prussian  government  and  under  the 
observation  of  a  government  oflicer,  7,000  i^ounds  of  beets  per  day,  from 
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which  be  obtained  six  per  cent,  of  raw,  or  five  per  cent  of  white  sngar. 
hi  November,  1799,  Van  Mons  caused  a  letter  to  be  published  in  the  Au- 
nalea  de  Chiniie,  written  by  Achard,  in  which  he  described  the  results 
obtaiiieil  iu  his.  sugar  works  at  Cunem.  He  states  the  cost  price  of  raw 
sugar  to  be  5.4  cents  per  pound  English,  (Go  centimeK^  I>er  kilogrmfiyj) 
besides  the  beet  pulp,  beet  leaves,  and  molasses ;  the  former  he  used 
for  fattening  cattle,  and  the  molasses  for  making  alcohol. 

These  results  caused  a  great  sensation  in  France.  All  the  newspapers 
republished  them.  The  enormously  high  price  which  sugar  commanded 
after  France  had  abolished  slavery  in  her  colonies  was  the  reason  why 
the  National  Institute  of  France  apiiointed  a  chemist  of  great  celebrity 
to  examine  this  new  process  and  report  upon  it.  M.  Deyeux  m<'ide  his 
report  in  1800,  and,  although  he  considered  the  advantages  to  be  derived 
from  beet-sugar  industry  overestimated,  two  exi)erimental  factories  were 
established  near  Paris — one  at  St.  Rouen,  the  other  in  the  old  abbey 
of  Chelles.  Neither  of  the  two  reached  results  wliieh  could  be  compared 
with  those  of  Achard,  and  were,  therefore,  closeil  again,  and  for  a  long 
time  were  the  laughing-stock  of  those  who  knew  of  them.  Meantime,  two 
new  factories  had  been  built  in  Germany,  one  by  the  Baron  von  Koppy, 
in  Silesia,  the  other  by  the  celebrated  Mathusius,  in  Althaldensleben,  near 
Magdeburg.  The  publicity  given  to  the  results  obtained  by  the  three 
German  beet-sugar  factories  drew  anew  the  attention  of  the  French  gov- 
ernment to  the  subject,  and  new  trials  were  made  iu  1810  by  Deyeux  and 
Derosne,  and  in  1811  by  Barrud  and  Isnard,  with  the  German  method 
of  extracting  the  sugar  from  the  beet,  and  the  result  obtained  proved 
more  satisfactory.  The  war  which  devastated  Germany  during  1813, 
1814,  and  1815  left  the  country  in  an  exhausted  condition,  from  which  it 
did  not  recover  for  many  years.  Industry  in  general  was  paralyze<l,  and 
DO  efibrts  were  made  to  perfect  the  system  of  sugar- making.  It  was  dif- 
ferent, however,  in  France.  The  new  Impulse  given  to  chemistry  and  engi- 
neering showed  its  effect  on  the  sugar  factories,  which  were  coiisiderably 
improved,  one  of  the  principal  improvements  being  the  use  of  animal  char- 
coaL  In  1828  one  hundred  and  three  factories  were  making  beet  sugar 
in  France,  producing  three  thousand  three  hundred  tons  of  sugar,  and 
during  the  year  183G-'37,  fifty-five  thousand  tons ;  but,  in  consequence  of 
a  tax  Irelng  levied  on  it,  the  production  fell  the  following  year  to  twenty- 
five  thousand  tons. 

The  beet-sugar  production  in  Germany  or  in  the  Zollverein  made  little 
progress  till  183G,  but  it  has  since  reached  such  dimensions  that  it  not 
only  supplies  the  home  demand,  and  prevents  cane  sugar  from  coming 
into  competition,  but  has  become  a  regular  article  of  export,  competing 
in  the  English  and  the  Dutch  markets  with  the  sugar  of  the  tropics. 
The  table  (A)  shows  the  enormous  dimensions  which  the  beet-sugar 
industry  has  attained  during  the  perioil  between  183(>  and  1807.  Of  the 
one  hundred  and  twenty-two  factories  in  0[>eration  in  1836,  ninety  belonged 
to  Prussia  and  thirty-two  to  the  various  other  states  of  the  Zollverein. 
During  the  year  180G-'(>7  two  hundred  and  ninety-six  factories  were 
engage<l  in  making  beet  sugar,  two  hiyidrcd  and  lifty-seven  of  which 
were  located  in  Prussia  and  its  ])roviiic(\s,  while  only  thirty-nine  wore  in 
the  other  states  of  the  Zollverein.  The  increase  in  the  nnml>er  of  facto- 
ries has  l>een  almost  exclusiv(»ly  in  Pnissia,  where  its  numbcn-  was  trebled 
during  thirty-two  years.  The  tax  levied  on  beet  sugar  in  1840-'41,  of 
0.57ri  cents  per  centnerX  of  green  beets,  diminished  the  whole  number 

*  Ceniime,  ^0.00192.  t  KiJorjram,  2.204737  pounds. 

X  Centner,  (Prussian,)  113.44  pounds. 
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of  working  sugar-factories  from  one  hundred  and  fifty-two  to  one  hun- 
dred and  forty-five ;  in  1842-'43  the  tax  was  doubled,  when  the  number 
was  reduced  to  ninety-eight  factories. 

The  small  and  ])oorly-constructed  establishments  could  not  compete 
with  the  new  and  larger  ones,  nor  with  the  cane-sugar  refineries,  the 
I)r()prietors  of  which  strained  every  nerve  to  drive  beet  sugar  out  of  the 
market,  and  the  former,  therefore,  had  to  suspend  work.  Although,  in 
1843-'44,  factories  were  at  work  again,  the  number  was  reduced  to  ninety- 
eight  the  next  year,  and  to  ninety-six  in  the  following  year,  the  tax  hav- 
'ing  been  again  increased.  Since  184C-'47  the  production  has  taken  a 
decided  start,  the  number  of  factories  ha^ing  gi'own  Irom  year  to  3'ear, 
and  they  emancipated  themselves  from  the  cane-sugar  refineries  by  pro- 
ducing cither  molasses  or  white  loaf-sugar  direct  from  the  beet  juice, 
without  first  working  it  into  raw  sugar ;  so  that  when,  in  1850-'ol,  the 
tax  on  beet  sugar  was  again  doubled,  it  did  not  prevent  new  factories 
from  being  built. 

While  tlie  number  of  sugar  factories  increased,  the  quantity  of  the  beet 
worked  by  the  same  increased  in  a  far  greater  ratio.  It  must  bo  taken 
into  consideration  that  ofiicial  figures  have  been  kept  only  since  1840-'41, 
when  records  were  commenced  on  account  of  the  tax  to  bo  levied,  and 
comparisons  should  be  made  only  of  years  included  in  the  ofQcial  figures. 
Accordingly,  the  columns  2  and  3,  table  A,  show  that  during  the  t^venty- 
seven  years  from  1840-'41  to  18GG-'G7  the  number  of  working  factories 
increased  from  one  hundred  and  forty-five  to  two  hundred  and  umety- 
six,  making  an  iucrea«3  of  about  one  hundred  and  four  i)er  (tent., 
while  the  qpantity  of  beets  worked  in  these  factories  increiised  from 
4,820,73-1  cwts.  (of  one  hundred  pounds)  to  50,712,700  cwts.,  making  an 
increase  of  nine  hundred  and  fifty  per  cent.  Of  course  the  quantity 
of  beets  worked  by  each  factory  must  have  increased  in  proportion, 
as  may  be  seen  by  column  15,  table  A,  according  to  which  each  fac- 
tory worked,  on  an  average,  in  1836-'37,  4,155  cwts.,  or  227  English 
tons;  in  1840-'41,  33,300;  while  in  18GC"'07  the  high  average  of 
171,327  was  reached.  The  variations  in  columns  3  and  15  of  table 
A  are  the  results  of  unfavorable  beet  crops.  According  to  column  8, 
table  A,  the  internal  revenue  or  tax  paid  on  the  beets  has  increased 
from  a  quarter  of  a  cent  to  seven  and  a  half  cents,  or  thirty  fold,  while 
the  actual  revenue  derived,  as  given  in  column  0,  has  increased  from 
40,248  thalers*  to  12,078,177  thalers,  or  neaily  three  hundred  and  fifteen 
fold. 

These  averages  are  correct  according  to  the  best  authorities,  and  go  to 
show  the  enormous  progress  made  not  only  iii  manufacturing  beet  sugar, 
but  in  cultivating  and  producing  beets.  It  is  obvious  that  the  great 
variation  in  the  average  weather  of  the  various  years  necessarily  ac- 
counts for  the  variations  of  percentage  of  sugar  and  foreign  matter  in 
the  beets,  and  the  more  or  less  diflicult  working  of  the  same. 

The  systems  of  tiixation  in  the  diflcrent  countries  infiuence  the  gen- 
eral result  in  many  piuticulars.  In  Prussia,  or  the  ZoUverein,  the  l>eets 
ai'C  washed  and  trimmed,  and  then  weighed  by  government  officials, 
and  the  revenue  collected  accordhig  to  the  quantity  which  enters  the 
factor^'.  From  that  moment  the  sugar  manufacturer  is  at  liberty  to 
work  at  will,  the  government  taking  no  notice,  or  at  least  not  intciicr- 
ing,  no  matter  how  rich  the  beets,  or  how  much  or  what  kind  of  sugar 
is  made;  in  ('act,  leaving  him  entirely  free  to  do  with  the  beets  as  he  may 
X)lcase,  except  working  ihem  into  alcohol. 


*  A  tlmlor  Ia  about  73  cents. 
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Ill  France  the  ^ovcnuueut  bcgfins  its  control  as  soon  as  this  biM't  jnicfl 
is  extriictod,  weighing  its  specific  gravity  in  tho  chuifying  pan,  and  IVom 
that  moment  keej^s  a  continnal  snpervision  of  the  whole  i)roccs8  of 
sugar  making,  until  the  sugar  leaves  the  entrepot  or  bonded  warehouse, 
and  outers  into  consumption.  The  annoyances  incidental  to  this  system 
aie  innumerable  and  continuous. 

In  Austria  the  system  of  taxation  is  regulated  acconling  to  the  dif- 
ferent methods  of  extracting  the  jui(< ,  and  the  capacity  of  the  machines 
employed  for  the  purpose.  The  quantity  of  beets  which  could  l>e  worked 
with  eixch  nnujhine  for  extra<'ting  Juice  is  computed  for  twenty-four 
hours,  and  'Mmnped,^  which  is  called  "  pauschaling."  The  government 
keeps  Jio  other  control  than  noting  tlie  number  of  hydraulic  presses  or 
other  machines  wliich  work  each  day,  accordhig  to  their  rating,  allowing 
for  no  stoppages,  unless  a  machine  stops  at  k»ast  twenty-six  hours.  This 
system  of  taxation  boars  unevenly  upon  dilierent  factories,  and  is  tho 
cause  of  the  secrecy  observed  in  some  of  them  as  to  general  results. 

In  Kussia,  when  new  iju^tories  are  built,  they  vrork  for  a  certain  time 
on  trial,  under  tho  control  of  government  ofiicials,  after  which  a  quan- 
tity is  agi'WHl  ui)on,  which  the  factory  works  in  twenty-four  houi*s,  aud 
the  amount  of  revemie  which  it  ought  to  ])ny  accordingly.  Otherwise 
the  government  takes  no  notice  of  what  i.:^  produced  in  any  factory,  and 
no  oflicial  records  are  k(»])t. 

In  Belgium  tb(».  system  is  lilce  that  of  France  in  nearly  every  respect, 
and  in  Poland  it  is  the  same  as  in  Russia. 

The  influence  of  these  dilierent  systems  of  taxation  on  the  manage- 
ment of  sugar  works,  and  even  on  the  cidture  of  the  beet,  is  surprising. 
In  tho  Zollverein,  where  eighl(H*n  cents  must  be  paid  to  the  govern- 
ment for  every  centner  of  beets  worked,  a  great  deal  of  attention  is  paid 
to  tho  production  of  rich  beets,  by  reason  of  which  the  quality  has 
been  steadily  improving.  Beets  arc  sel(h)m  raised  on  newly  manured 
land ;  as  a  general  rule  the  manure  is  ap])lied  to  a  grain  crop,  as  barley, 
wheat,  or  rye ;  aft^^r  these  crops  are  tidvcn  oft*  beets  are  raised  with- 
out any  maniu'e,  and  after  beets  such  crops,  ac(*ording  to  the  strength 
of  the  land,  as  will  pay  best.  l>eets  are,  therefore,  raised  in  rotation, 
on  an  average  once  in  four  years.  The*,  system  of  manuring  and  of  pro- 
ducing themaiuire  has  not  only  been  stu<lie<l  as  a  science,  but  is  lU'acticed 
as  an  art.  If  it  can  be  said  of  any  c>(;untry  that  the  more  beets  and  beet 
sugar  it  produces,  the  juore  gi^ain  it  will  yield,  it  can  be  said  of  the  Zoll- 
verein; and  it  is  much  to  be  regretted  that  we  have  not  so  complete  and 
correct  oflicial  statistics  of  the  increase  of  grain  as  vre  have  of  sugar. 
As  the  i)roduction  of  sugar  has  nothing  to  Uo  with  the  amount  of  rev- 
enue, there  is  no  objection  to  giving  correct  ligiu'es,  either  to  the  gov- 
ernment or  to  individuals  J  and  the  maiuifactureis  are  left  entirely  free 
to  work  with  any  kind  of  machinery,  in  any  way  they  please,  to  change 
it  at  will,  and  to  make  as  many  exi)erimonts  as  they  like.  The  pjirt  to 
which  sugar  manufacturers  pay  most  attention  in  the(*ourseof  the  work, 
whether  they  raise  the  beetsor  buy  them,  is  to  have  thebeet  as  rich  iusagar 
as  possible,  an<l  to  take  out  all  the  juice  that  can  possibly  be  expressed; 
the  revenue  tax  being  the  same,  whether  seventy-five  per  cent,  or  iriuety 
per  cent,  of  the  juice  is  extracted,  and  whether  the  juice  contsiius  ten 
per  cent,  or  fifteen  per  cent,  of  sugar.  It  (tannot  bo  denied,  therefore, 
that  the  system  followed  in  the  Zollverein  is  the  most  sci«ntitic  aud  tho 
most  rational  of  any,  and  the  oflicial  figures  obtained  in  relation  to.it 
the  most  reliable. 

In  France  government  supervision  cojumences  with  the  extraction  ot 
the  juice  J  the  raw  beets  being  under  no  control,  and  the  quality  being 
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oonaidered  immaterial,  they  are  not  near  so  rich  as  those  grown  in 
the  2k>Uverein,  and  are  mostly  raised  on  newly  manured  land,  the 
great  aim  being  to  prodnce  a  large  crop,  or,  in  other  words,  to  raise  as 
many  beets  on  an  acre  ais  possible.  As  a  natural  consequence,  grain  orops 
are  not  so  large  as  they  might  be,  the  limit  of  manure  production  l>eing 
always  the  mitural  limit  of  fertility.  Statistics,  with  the  exception  of 
the  actunl  sagar  production  and  consumption,  are  less  reliable  and  com- 
plete than  those  of  the  Zollveroiii,  the  tax  in  Austria  being  varie<l  on 
the  number  of  juice-producing  machines,  and  their  capacity  according 
to  official  classification.  A  presK,  or  other  juice-rendering  machine,  can 
work  as  many  beets  of  rich  quality  as  of  inferior ;  and,  as  the  tax  is  the 
same  of  either,  it  is  essential  to  work  as  rich  beets  as  possible ;  there- 
fore, the  beets  raised  there  are  generally  of  a  qtiality  superior  to  those 
in  France.  The  juic^  is  never  so  perfectly  extracted  as  in  the  ZoUverein, 
although  double  pressing  is  never  resorted  to. 

In  UuHsia,  where  the  sugar  factories  work  on  trial,  under  government 
snper\isors,  for  a  short  time  only,  and  are  taxed  according  to  the  result 
obtained,  no  statistics  can  be  i>rocured,  or,  if  so,  they  are  unreliable ;  but 
it  is  estimated  that  llussian  fuctories  work  twice  the  amount  reached  by 
government  taxation. 

It  is  obvious  that  the  fif»iires  given  by  the  revenue  oflicera  of  the  ZoU- 
verein are  the  most  complete,  and  the  most  reliable,  and  that  the  method 
of  working  in  the  factories  is  the  most  rational,  because  it  opens  the  way 
for  improvement,  and  every  method  of  working  is  judged  by  its  own 
merits,  as  no  outside  matters  need  be  considered. 

During  the  season  of  18(h-'G8,  there  were  three  hundred  l)eet-8ugar 
factories  in  oi>eration  in  the  ZoUverein  ;  in  France,  four  hundred  and 
seventy-one ;  in  Belgium, one  hundred  ancl  eleven  ;  in  Holland,  eighteen; 
in  Austria,  one  hundred  and  thirty-eight ;  in  Kussia,  four  hundred  and 
thirty-nine,  (of  these  one  hundred  and  twenty-nine  were  not  in  operation  ;) 
in  Poland,  forty ;  in  Sweden,  one ;  and  in  the  United  States,  one.  The  num- 
ber of  all  known  beet-sugar  factories  in  the  world  is  thirteen  hundred  and 
ninety.*  The  quantity  of  beet  sugar  produced  amounted  in  1828  to  7,700 
tons;  in  1851  to  192,500  tons,  and  in  1805  to  581,350  tons.  In  France 
17,000,000  kectarcH^  of  land  are  required  in  beet  culture  to  keep  the 
factories  employed,  which  is  about  one-sixth  of  all  her  land  fit  for  culti- 
vation ;  the  same  proportions  applying  to  Belgium  and  Holland. 

The  government  estimates  are  that  in  the  ZoUverein  the  average 
quantity  of  raw  sugar  obtained  from  beets  during  the  season  of  1845-'-46 
was  live  per  cent.;  from  that  time  to  1854-'55,  six  and  two-thirds  per 
cent«;  and  since  that  time  eight  per  cent.;  or,  in  other  words,  up  to  1845 
it  required  a  ton  of  beets  to  produce  one  hundred  i>ounds  of  sugar ;  from 
1840  to  1854  it  requiied  three-lbiu'ths  of  a  ton  of  beets  to  one  hundred 
pounds  of  sugar,  and  since  then  live-eighths  of  a  ton  to  one  hundred 
pounds  of  sugar.  The  increased  product  is  partly  due  to  improved 
machinerj',  and  partly  to  the  improved  quality  of  the  beets  raised. 

•  Tlie  recent  report  of  W.  Wadswortli,  agent  of  the  Sacramento  Beet  Suj^ar  Company 
of  California,  Rtates  that  "  the  number  of  beet-sngar  faetories  in  the  different  countries 
of  Europe  is  aft  foUows  :  France,  three  hundred  and  wxty-four ;  Belgium,  thirty-eix  ; 
Pni.ssia,  one  hundred  and  forty-six  ;  Austria,  one  hundred  and  twenty-live;  in  the  rest 
ofGtTuiany,  forty-eight;  Pohmd,  thirty -<me ;  and  in  Russia,  four  bundled  and  forty- 
one  ;  making  in  all  one  thousand  one  hundrt^d  and  ninety-one  without  counting  those 
smaller  c^'ueenis  that  are  found  hern  and  there  in  very  many  of  tlu^  smaller  isolated 
ac;ricnltural  districts,  and  distinguished  from  the  larger  factories  by  tluir  motive  i)Ower 
l^'ing  thf  animals  of  the  farm,  and  their  cost,  generally,  not  exceeding  five  thousand 
dollars.  lt\  however,  these  are  counted  in,  there  arc  then  over  six  hundred  beet-sngar 
dictorics  in  France  alone,  all  of  which  are  visited  regularly  by  government  oHioials, 
who  collect  the  duties  imposed  on  the  sngar  produced.^— Ed.  Rjei'OKT. 

♦  fJt-rinrr.  2.4711  acres 
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In  Gerinany  niul  France  it  was  formerly  easy  for  sugar  manufacturers 
to  pro(Jurc  snpi)lics  oi'  tlio  beet,  and  the  business  was  looked  uiK)n  as  a 
purely  maiiuthcturing  one ;  but  of  late  yejirs  many* factories  bave  been 
compelled  to  discontinue  work,  because  it  is  imiwssiblo  to  procure  beets. 
These  factories  are  mostly  located  near  large  cities,  where  fanners 
brought  their  beets.  Sugar  production  is  now  consiuercd  an  agricnl- 
tifial  business,  and  no  factories  have  been  built  of  late  without  sufficient 
land  at  command. 

The  local  mstituiions  of  different  countries,  especially  as  relating  to 
the  divisions  and  ownership  of  lauds,  greatly  affect  the  establishment 
and  prospenty  of  beet-sugar  works.  In  IXissia,  of  all  the  sugar  factories 
forty-fivo  per  cent,  belong  to  the  nobility,  and  tlfty-flve  per  cent,  to  large 
landed  proprietors,  no  jo: nt  stock  companies  existing.  In  Austria  only 
thirty-eight  per  cent,  are  in  the  hands  of  the  nobility ;  thirty-six  j)er  cent, 
in  those  of  land  ])roprietors,  and  there  are  twenty-six  joint  stock  com- 
panies. In  France  the  greater  portion  of  these  establisliments  belongs 
to  private  partnerships.  In  the  Zollvorein  sixty  live  cent,  belong  either 
to  private  i)artios  or  to  private  partnerships,  while  flfty-fivc  i>er  cent. 
are  joint  stock  cojnpanies.  Loth  in  France  and  the  ZoUverein  the  sugar 
works  owned  by  the  nobility  are  few  in  number,  probably  not  five  per 
cent,  of  the  wliolo.  Tlio  i)rosperity  oi*  thOvSe  establishments,  and  their 
progress  in  perfecting  the  method  of  manufacturing,  are  in  reverse  pro- 
portion as  they  art*  owned  by  the  nobility  ;  ZoUverein,  Austria,  and 
France  having,  perhaps,  equal  cluMices  for  progress  during  the  last  fifteen 
years. 

The  capacity  of  the  largest  beet-sugar  factory  known  is  sixty-six  thou- 
sand tons  per  annum,  it  is  located  in  Waghiiusel,  grand  duchy  ot 
Baden,  and  works  the  beets  complete  into  whjte  loaf  sugar.  One  of  the 
smallest  has  a  cai)acity  of  iiinetecMi  hundred  tons  per  aunnn,  and  is 
located  at  Klehtendorf,  in  ^Silesia;  the  former  working  summer  and  win- 
ter;  the  latter  only  in  winter. 

Looking  back  forty  years,  it  is  surprising  to  see  the  regular  and  steady  - 
increase  of  sugar  constuni)tion.  J''roi]i  an  article  of  luxury  or  medicine  it 
has  become  a  m  cessity  of  every-dny  consumption.  Every*  civilized  country 
has  exert(*d  itself  to  secure  emancipation  from  slave-grown  e^ne  sugai'. 
and  to  stop  the  flow  of  money  to  a  f('w  colonies.  Without  the  United 
States  as  a  regular  customer,  Cuba  and  Brazil  might  as  well  give  up 
growing  sugar.  an<I  dire(*t  their  attention  to  a  more  healthy  occupation. 

The  United  States  is  among  the  largest  sugar-consiuning  and  import- 
ing nations  in  the  worid,  while  inoducing  little;  and  whatever  can  be 
said  of  other  nations,  regarding  the  necessity  of  becoming  index>endent 
as  to  their  supply  of  wSugar,  api)lies  with  greater  force  to  this  coun- 
try. In  1S4()  tiie  consumption  of  sugar  in  the  ZoUverein  amonnted 
l)er  cai)ita  to  4.()7  pounds:  in  1S(>(*  it  amounted  to  10  i>ouuds  per 
head,  an  iiicrrase  of  over  one  hundred  per  cent,  in  twenty-Qve  years. 
in  ISIO  the  (|uantity  of  sugar  consumed  in  Austria  was  1.08  i>oundsi>er 
head  ;  in  ISfJi*  it  re:icli('(l  ^kI  pounds,  or  nearly  three  hundred  i)cr  cent. 
increase.  As  tli*^  consunijition  of  sugar  keeps  pace  with  a  nation's  pros- 
perity an<l  i)r()gi\'s:i  in  civilizati jn,  is  llu^re  any  reason  to  doubt  that  the 
consumption  of  sugar  iu  the  United  States  will  inci^ase  in  a  ratio  at 
least  e<|nal  to  that  in  Austria  and  the  ZoUverein. 

Tin:  M^VXI'FACTUEE  OF  BEET-SUOAK. 

The  operation  of  manufaetiu'ing  beet  sugar  may  be  divided  into  three 
distinct  parts :  1,  the  extraction  of  juicej  2,  the  purification  of  the  same; 
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and  3,  reducing  the  purified  juice  to  crystals.  The  principles  on  which 
tbo  different  establishments  work  are  everywhere  the  same;  but  the 
means  employed  to*  reach  the  same  end  vary  considerably.  .  The  mode 
of  eartracting  the  juice  varies  more  than  anything  else,  the  great  aim 
being  to  obtain  the  greatest  possible  quantity  with  the  least  foreign 
matter.  Beets  contain,  besides  fiber,  sugar  and  water,  vi^getable  albu- 
men, organic  srcids  and  alk<alies,  in  combination  with  organic  and  inor- 
ganic acids. 

The  extraction  of  juice  is  done  by  the  following  process :  hydraulic 
presses,  centrifugal  machines,  green  maceration,  dry  maceration,  and 
diffusion.  To  these  five  methods  may  be  added  the  system  of  double- 
pressing  with  hydraulic  presses,  and  centrifugal  machines  in  combina- 
tion with  hydraulic  presses.  These  different  methods  are  in  regular 
practical  use;  others  have  been  employed  by  way  of  exi)eriment.  Hiey 
are  all  old,  with  the  exception  of  "  diffusion ; "  all  have  their  advantages, 
and  all  are  open  to  objections.  The  use  of  hydraulic  presses  is  the  most 
extended,  and  probably  three-fourths  of  airthe  sugar  made  has  passed 
through  the  press  process. 

In  the  early  history"  of  beet  sugar  it  was  considered  essential  to  add 
sulphuric  acid,  to  prevent  the  juice  from  deteriorating,  but  this  system 
was  discarded  long  ago,  giving  place  to  the  opposite  principle.  The 
juice,  after  its  extraction,  is  clarified  with  lime,  in  which  great  progress 
has  been  made.  In  the  early  days  of  beet-sugar  manufacture,  after  the 
addition  of  acids  was  discontinued,  lime  was  employed  iu  limited 
quantities  to  ])urify  the  beet  juice,  from  one-half  to  three-fourths  of  one 
per  cent.,  beginning  with  the  opening  of  the  season  at  the  lower  figure 
working  up  to  the  higher  as  the  season  advanced  and  the  beets  dete^ 
riorated.  With  improved  machinery,  however,  lime  is  employed  almost 
without  limit;  and  it  is  not  tincommon  to  use  three  per  ce^t.  o4*  lime 
In  purifying  beet  juice  thi*ee  distinct  processes  are  in  itse,  although  in 
each  the  agent  used  is  heat  in  combination  with  lime.  These  processes 
are  mostly  named  after  their  inventors.  The  oldest  and  simplest  pro- 
cess, and  which  is  still  found  in  many  sugar-works,  is  the  simple  heat- 
ing of  beet  juice  to  about  one  hundred  and  sixty-five  degiees,  adding,  at 
that  temperature,  one-half  to  three-fomths  i^or  cent,  of  newly  slaked 
lime,  and  raising  the  heat,  as  fast  as  possible,  to  the  boiling  x>oint. 
The  action  of  lini<^  and  heat  coiigulatcs  the  vegetable  albumen,  and 
changes  many  of  the  organic  comlnnatious.  Lime  and  impurities  form 
a  Jieavy,  tough  scum,  which  covers  the  snrface,  while  the  bright  and 
clear  juice  can  be  drawn  from  under  it.  This  bright  juice,  Uiixed  with 
other  foreign  matter,  contains  considerable  lime  in  solution.  In  former 
years  animal  bone  coal  v.as  the  only  ingi'cdicnt  emj)loyed  to  sepamte 
the  lime  from  the  juice.  ]Many  lacrtories  may  be  found,  u|)  to  this  daj', 
v.'hich  work  by  this  simple  process;  but  the  gieatcst  number  employ 
carbonic  acid  to  ])rccipitato  the  lime,  in  the  lonn  of  carbonate  of  lime. 
The  carbonic  acid  omployc^l  lor  that  ])uq^ose  is  generated  simi)ly  by  the 
burning  of  coke,  drawn  into  the  Juice  by  a  mixture  of  carbonic  acid  and 
carbonic  oxide  gas,  the  former  combining  with  the  lime,  and  forming  a 
carbonate,  the  latter  i)assing  throiigii  the  juice  v.ithout  any  effect. 

Another  and  newer  methcxl  was  invented  by  Frey  and  lelirick,  and 
consists  in  beginning  the  carbonization  as  soon  as  the  Juice  runs  into 
the  pan,  the  slaked  lime  being  i)laccd  in  the  pan  before  the  Juice  enters. 
Tliree])er  cent.,  or  sometimes  more,  of  lime  is  cm])loyed  by  Ihis  process, 
which  is,  no  doubt,  most  advantageous  when  working  interior  or  deteri- 
orated beets.  A  third  process  is  the  one  by  Perier  and  Pozzos,  who 
rei)eat  the  treatment  of  beet  juice  with  lime  and  carbonic  acid  sevei*al 
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times,  aiminp:  at  the  savin<;:  of  a  greater  part  of  animal  charcoal.  Wlieii 
larp^e  quantities  of  lime  are  employed,  as  in  the  Fivy  and  Iclirick  process, 
and  the  Perier  and  Pozzos,  the  carbonic  acid  is  obtained  from  the  burn- 
ing of  limestone  in  limekilns,  built  ex]>re$sly  for  the  ])urpose.  All  these 
different  methods  have  their  advantages,  ami  all  are  oikhi  to  objections. 
]So  one  metho^l  is  ado])ted  in  any  locality,  nor  is  it  possible  to  ftay  which 
is  the  best.  It  generally,  and  with  rare  exceptions,  deiHUids  ui)on  local 
matters.  W  lime  is  not  easily  obtained,  or  is  imjmre,  it  is  usetl  moiX5 
gl)aringly;  if  bone-black  can  be  cheaply  procured,  the  employment  of 
carbonic  acid  is  not  so  essential;  the  question  of  fuel  is  au  item  iu  the 
calculations. 

The  ivason  why  it  is  impossible  to  agree  upon  any  one  method  oi 
working  is  the  variation  in  the  quality  of  the  luiets  m  different  years,  as 
well  as  in  the  beets  grown  the  siime  year  in  different  soils  and  weather. 
Factories  may  be  found  belonging  to  one  oAMier,  working  according  to 
different  systems,  and  so  operating  for  years  without  solving  the 
pi*oblem  as  to  which  is  the  best  method  under  any  or  iUl  circumstances. 
Only  by  the  statistical  tables  can  the  steady  advance  and  progress  be 
obserN^d. 

In  comparing  the  different  systems  and  methods  of  working  in  the 
beet-sugar  manufactories  of  Europe,  with  a  view  of  tlnding  tho  best  for 
the  United  JStates,  it  is  necessary  to  examine  the  circumstances  under 
which  they  work.  It  will  be  observed  on  page  170,  which  gives  a  8])ecitied 
account  of  a  whole  season's  work,  as  it  has  taken  place,  that  the  iuterual 
revenue  is  the  highest  item  of  exp<*nse — even  higher  than  tho  whole 
cost  of  the  raw  beet.  Fuel  and  wages,  each  anumnts  to  only  one-third  of 
either  the  intemal  revenue  or  the  <?ost  of  beets,  while  the  interest  and 
discount  are  tigured  lower  than  cither  fuel  or  wages-  Where  land  is 
exiwnsive  and  dillicult  to  be  procured,  beets  will  always  command  a 
high  price,  and  the  longer  the  season  the  higher  will  be  the  price  of 
beets.  Fuel  will  always  be  in  ])roportion  to  the  numlHT  of  working 
days,  making  it  immaterial  wliotlier  tiio  work  is  extended  over  the  whole 
season  or  only  over  a  part.  V>'ages  are  extremely  low  alivady,  and  they 
cannot  be  expected  to  changes  much  il'  the  working  season  is  extended. 
The  inten^st  and  discoiuit  wouhl  b(>  ehanged  but  little  if  a  working  sea- 
son were  extended  from  one  hundred  and  twenty  to  two  hundred  and 
forty  days  or  more,  while  all  the  advanta'ves  to  be  gained  might  be  more 
than  counterbalanced  by  tlu»  increased  j)rice  of  beets. 

It  is  readily  understood,  thei-efon*,  why  tho  sugar  manufactories  lay 
so  littl(»  stress  on  working  the  whole  year.  Attempts  to  do  so  have  been 
made,  and  a  fc^w  establislinu'nts  an*,  still  at  Avovk  with  di*y  beets;  but 
they  do  not  lind  many  Iblloweis.  Wlicn  the  process  of  drying  beets  and 
working  them  the  whole  yearwas  suggested  and  put  into  execntion,it  was 
with  a  view  of  obtaijiing  i  Ise  juice  in  a  pare  state.  i>y  drying  the  sliced  beet 
and  ex])osing  it  to  a  temperature  of  boiling  water,  the  vegetable  albii- 
nuMi  contained  in  the  beet  coagulates,  and  iK'coiues  insoluble  in  water; 
but  still  the  }\uca\  obtained  is  no  ])uver — otiicr  changes  taking  place. 
The  hope  of  obtaining  a  better  juice  thereby  lias  not  been  realized,  and  the 
advantage  of  ^vorkingtlle  wlujle  year  has  been  counterbalanced  by  seve- 
ral disadvantages;  one,  and  not  th(»  leiust,  being  the  worthlessness  of  the 
refuse  as  feed  for  stock.  The  dry  beet  being  treated  with  lime,  retains 
large  poitions  of  it,  which  makes  it  unlit  tor  ns<».  The  fuel  consumed 
makes  a  hea\'y  item  of  exi)ensr,  and  is  not  counterbalanced  by  the  saving 
of  interest  on  the  invevStnient  c>r  anything  else. 

A  third  objection  is  ilw  tax.  Vv'hevever  there  i..^  any  doubt,  tliorevounc 
bureau  construes  in  its  own  favor.     Formerly  one  ton  of  dried  beets  was 
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coonted  an  equivalent  for  four  and  three-quarters  tons  of  f^een  or  fresh 
beets,  bat  the  proiKvrtion  is  uow  two  to  one  iu  calculating  the  taxes. 
This  proportion  may  be  correct,  when  beeto  are  iKirfectly  dry,  and  of 
iiiferior  quality  when  fresh;  but  very  rich  beets  will  not  require  ^ve  tons 
to  produce  one  of  dried  ones.  It  is,  therefore,  more  advantageous  to  work 
dry  beetjs  ui  bad  seasons  than  in  goo<l  ones.  In  a  very  wet  season,  and 
where  dry  beets  have  to  be  transi>orted  a  great  distance,  they  absorb  a 
great  deal  of  water,  which  is  weighed  with,  and  counted  for,  beets,  and 
has  to  ])ay  revenue.  But  the  gieatest  difficulty  is  to  procure  land  enough 
iu  the  \icimty  for  growing  beets,  and  to  produce  manure  enough  to  kj^ 
the  land  iu  its  strength. 

^  The  principal  objections  to  the  system  of  working  the  whole  year 
either  dried  beets  continuously,  or  ^sh  beets  in  fall  and  winter,  and 
dried  iu  spring  and  summer,  may  be  stated  as  follows:  Scarcity  of 
laud;  the  oppressive  system  of  taxation;  high  price  of  land  com- 
pared with  the  low  price  of  labor;  iniiKtssibility  of  producing  manure 
to  keep  u]>  the  productiveness  of  the  land,  if  the  refuse  of  the  beet  can- 
not be  used  for  cattle-feed,  and  the  low  price  of  capital  invested  in 
sugsir  works. 

Kot  one  of  all  these  objections  would  apply  to  sugar  works,  and  the 
^Rtem  of  working  diied  beets  in  the  United  States.  Land  is  neither 
acrarue  nor  high  iu  price;  taxation,  if  resorted  to,  would  not  be  oppres- 
aive;  fuel  is  very  low,  while  labor  is  proportionally  high;  cattle-feed 
can  readily  be  produced,  when  farmers  see  the  absolute  necessity  of  a 
reguhir  system  of  mamiro  production ;  and  finally  the  i)rice  which  capi- 
tal <H»mmands  is,  at  least,  double  that  of  any  Enro])ean  country. 

The  process  of  obtaining  the  beet  juice  by  ^^di^usion^  is  almost  the 
same,  whether  api^lied  to  green  beets  or  to  dried.  The  machinery  is  the 
same  and  can  be  used  ior  either,  and  the  actual  labor  to  be  performed 
in  extracting  the  juice  is  considerably  less,  and  in  character  less  objec- 
tionable. A  factory  working  by  this  system  in  the  juice-rendering  pro- 
cess thirty-five  and  three  filths  tons  every  ten  hours,  employs  eighteen 
men.  A  factory  rendering  the  juice  by  pressing  with  hydraulic  presses 
(singly)  requires  forty-two  men ;  working  with  centrifugal  machines,  nine- 
teen men;  with  green  maceration,  eighteen  men  ;  with  double  hydraulic 
presses,  twenty-live  men;  while  a  factory  working  with  centrifugal 
machines,  and  i)ressin;:  aftc^wiirds  with  hydraulic  machines,  requires 
forty-one  men.  The  excess  of  hand  labor,  required  in  the  press  process, 
cannot  be  said  to  be  counterbalanced  by  a  juice  obtained  of  one  to  one 
and  a  half  degree  more  density. 

The  annexed  tables  give  the  complete  figures  taken  from  the  books  oi 
the  various  establishments,  and  the  question  is  natural,  if  sugar  can 
be  produced. at  those  figures  in  nearly  every  country  in  Europe,  why  has 
the  largest  sugar-cousuiuing  nation  in  the  world  to  rely  on  its  supply 
from  abroad!  Why  has  not  beet  sugar  long  ago  been  i)roduced  in  the 
United  States  f 

The  system  of  farming,  if  the  agricultural  labor  in  the  United  States 
can  l>e  so  designated,  has  been  dilicrent  from  that  of  any  other  country, 
and,  with  rare  exceptions,  has  never  paid;  hence,  the  first  requirement 
for  bee t-su liar  industry,  well-cullivated  land,  cannot  bi^  readily  obtained. 
Deep  or  thorougli  cultivation  is  but  little  known,  and  money,  as  an 
investment  in  farniing,  has  seldom  proved  remimerative.  13ut  the 
same  causes  will  ultimately  produce  the  same  efi'ects;  in  order  to  make 
our  lands  as  ]>roductive  as  they  ought  to  be,  a  rotation  ol*  gi^ain  and 
root  crops  will  have  to  be  resoited  to.  As  soon  as  a  regular  rotation 
of  crops  is  introduccHl  into  the  United  States,  farming,  as  such,  will  pay^ 
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and  the  raw  material  for  l)cet-sugar  factories  can  be  readily  pvodnceil; 
until  then  sugar  works  will  have  to  do  their  own  farming.  When  licet 
sugar  was  first  manufacturcd  in  Europe  there  was  no  difliculty  in  pro- 
curing the  raw  material,  and  all  eflbrts  to  produce  sugar  could,  there- 
fore, be  directed  toward  the  working  of  beets,  not  to  tlieir  production. 

Comparatively  little  has  l)e«n  done  in  the  Uniteil  State*  to  pave  the 
way  for  sugar  pro<luction.  Wliile  in  Europe,  Henry  Cloy  took  great 
interest  in  the  beet-sugar  production  of  I\tinco;  and,  in  speeehes 
made  in  Congress,  he  predicted  groat  results  from  its  introclnction. 
More  than  twenty-five  years  ago  the  first  elibrt  to  introduce  this 
branch  of  industry  into  the  United  States  was  made,  but  there  exists  no 
authentic  record  of  the  results  obtained.  There  is  nothing  to  indicate 
Avhat  variety  of  beet  was  raised ;  the  quantity  obtained  from  a  given  area 
of  land ;  what  percentage  of  sugar,  and  what  pei»centage  of  foivigu  mat- 
ter these  beet«  contained ;  the  kind  of  sofl  they  were  raised  in,  or  how 
the  season  eom])ared,  in  respect  to  temperature  and  rain-iiUl,  with  ap 
average  one.  Hence  tho  ex]>eriment  in  Northami)ton,  Massachusetts, 
costly  as  it  may  have  been,  1ms  not  benefited  anybody,  nor  advaucocl 
beet  pi'oduction. 

Since  tlu^n  numbers  of  experimenta  have  been  made  to  raise  sugar 
beets  by  private  i)arties;  but  no  regular  systems  were  adopted,  and  fdl 
being  detached,  we  are  as  much  in  the  dark  to-day  as  to  what  beets  to 
raise,  and  how  and  in  what  locality  to  raiso  them,  as  we  werc'twenty-five 
years  ago.  In  May,  1SG7,  tho  Agiicultural  Department  at  Washington 
sent  nine  dilferent  varieties  of  beet  seeds  to  Chatsworth,  Illinois,  for 
trial  and  comparison  with  the  beets  produced  in  countries  where  they 
are  grown  for  sugar  ])roduction.  The  following  are  the  results  obtained, 
compared  with  the  beets  used  for  sugar  making  in  severjil  establishments, 
from  the  books  of  which  we  have  been  kindly  fomished  with  extracts: 


j  specific  gravity  j  Pularlzation  of 
I       of  juice.        '  HUgv.r. 


Foreign  mAter. 


No.  1 !  H.7r.   ;  11.90   I  ass 


No.2 ,                 1:J.00    :  10.95  !  a.06 

No.3 !4.2o  12.51»  I  l.fif 

No.  4 14.9i  U.>.al  I  3.04 

No.5 i                 lJ.r>a    .  11.57  i.fltr 

3«o.G 15.C;J    :  1:J.»  ■  2.10 

No.7 ;                14.ia    ,  II. IW  I  2.14 

No.8 ;                 irx.h7    ,  U.67  .  2.20 

No.l» I                10.12  ia.25  i  1.87 

Awrapo ...-^ ;                 14.50    I  12.40  '  2.09 

Avorapn  polar  znti-ail;!  ElnbtckPuciory,  tvorkluuby  the  I  !  I 

tl!4Tn>iMii    »y^^t-'.ll 11.42  • 

Of  310  |!ol:«viz  il.oiis.  iiiadj'  duiii'R  th«»  leason  18GG-'(77.  at  j  ! 

Ur  l^tertt  Fnt'tory.  woik'ng  with  liydiauiic  proj»8fS ;  11.(19  8L26 

Of  lOil  pol:»rizati(»us -nrae  far»t^Ty,  lt(j7-"(>8 > 12.C5  ,  2.30 

Of  tlir  v.jiMon   i>rW-'KJ,  at  KUguV  fjUtorj-,  working  v.-ith  /  [ 

Lyilraulii"  prehHOu [  11.21  LGS 


Those  fi«>urcs,  taken  from  the  records  kept  by  faotories  dnring  the  work- 
ing- season,  show  conclnsively  that  the  average  quality  of  those  nine 
viu'ioties  of  tlie  beet,  raised  from  seeds  furnished  by  the  Department, 
was  superior,  but  it  renuiins  to  be  proved  what  partidilar  variety  is  hest 
a(lii])te(l  toenlture  in  lh<^  United  States,  and  also  which  is  the  best  locality 
for  mirting  beets  jmuI  producing  sugar  from  them. 

Tli(5  following  ligun  s  are  tiiken  Ironi  a  re])ort  made  by  Dr.  Qrouven, 
chief  of  the  expeiimentJil  stcition  (Vcrsuchs  {Station)  in  Salzmiinde,  on 
his  rese;»rclies  in  tracing  UieiniUKMue  of  nuinure,  soil,  and  weather ou the 
quality  and  quantity  of  crops.    These  researches  were  conducted  with 
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the  gn^ateat  omv,  at  an  onormons  expense,  and  with  a  most  efficient  staif 
of  assitttnnts ;  many  estates  volunteered  their  eoK>i)eration.  The  average 
of  beet  juice  from  twelve  estates,  each  fertilized  with  different  manure, 
showed  Vbe  following  })ercentage  of  sugar  in  the  juice :  Estate  Tillan,  12.20 ; 
Vremo^  12.80;  lloniugen,  13.21;  Sndenburg,  9.29;  Jakowa,  11.70; 
Grutzka,  12.10;  Chakowitz,  13.49;  Stifterliof,  12.70 ;  Rhmeachauz^  12.00; 
Jimngei*sdorf,  12.84;  lioszla,  11.52;  Balzmiinde,  14.78;  average,  12.44. 

Tho  nine  varieties  of  the  beet,  according  to  the  foregoing  statement, 
sliow  an  average  of  12.40  per  cent,  of  sugar  in  the  juice,  while  the  aver- 
age of  twelve  experimental  estates,  where  beets  were  raised  with  the 
greatest  care,  show  an  average  of  12.44  per  cent.,  or  very  nearly  the 
same,  which  would  seem  to  settle  the  question  as  to  whether  beets  raised 
in  the  Uniteil  States  are  as  rich  in  sugar  a«  those  grown  in  Euroj>e. 

The  lands  upon  which  these  beets  were  raised  are  as  different  m  geo- 
k^cal  formation  and  i)hysical  condition  as  lands  can  be,  which  proves 
that  it  does  not  require  a  peculiar  soil  to  produce  beets.  *  As  a  general 
rule,  soil  which  is  well  adapted  for  producing  barley  is  suited  te  beet 
culture.  The  soil  on  estate  Tillan  is  ligh^colored,  sandy  loam,  wiUi 
very  sandy  subsoil,  almost  clear  sand ;  estote  Vrerau,  sandy  loam,  con- 
taining about  twenty'  per  cent,  sand,  which  increases  in  the  subsoil  as 
one  goes  deeper  into  it;  estate  Iloningen,  tough  loam,  with  a  subsoil  from 
two  to  foiur  feet,  the  same  as  the  top  soil,  but  further  dov\*ii  more  mixed 
with  sand ;  estate  Sudenburg,  near  Magdeburg,  mild  l<>aniy  top  soil,  with 
a  subsoil  more  tough,  which  ])revents  the  moisture  from  leavuig  thatop 
soil  too  freely ;  estates  Jakowaand  Grutsska,  top  soil  a  black,  mellow  loam, 
two  feet  or  more  deep,  with  a  subsoil,  four  feet  deep,  of  yellow  loam  rich 
with  lime;  estate  Chakowitz,  in  Bohemia,  heavy  clay  soil,  two  and  a  half 
feet  deep;  it  is  a  black  soil  containing  considerable  lime,  otherwise 
would  make  good  bricks,  subsoil  four  feet,  yellow  loam ;  estate  Stifter- 
hof,  in  Southern  Germany,  top  soil  sandy  marl,  active  and  drj',  three 
and  a  half  feet;  the  subsoil  is  tough  clay,  almost  impenetnible  by 
water;  island  of  Khincschauz,  a  sandj'  loam  top  soil,  little  cohesive  and 
easily  workeil,  with  a  subsoil,  the  deeper  the  siindier;  estate  Junngei*s- 
dorf,  mild,  very  pro<lnetive,  loamy  top  soil,  four  feet  deep,  with  a  subsoil 
containing  marl,  vNith  thuty  per  cent,  carbonate  of  lime;  estate  lioszla, 
near  the  ilarz  Mountains,  rod,  tolerably  heavy  loam  on  top,  with  a  sub- 
soil of  heavy  loam  throughout ;  estate  Salzmiinde,  a  voi*>'  mild  loam, 
lich  in  lime  down  eighteen  inches,  of  a  dark  humus  color,  with  yellowish 
white  subsoil,  at  least  ten  feet  deep,  containing  still  more  limo,  so  that 
it  might  almost  be  called  marl. 

In  cultivating  the  land  great  aKontion  is  paid  to  subsoiling.  Without 
bringing  the  subsoil  on  the  top,  it  is  thoroughly  stirred  to  enable  it  to 
absorb  air  and  warmth,  to  carry  water  oil'  more  freely  in  wet  seasons, 
and  to  licep more  moisture  in  dry  seasons.  This  system  of  Avodiing th(j 
soil  so  deep  is  the  cliief  reason  why  the  gTain  crops  in  beet-sugar  dis- 
tricts are  so  nincli  laigcr  and  less  variable  than  in  other  places.  The 
beet  croi)s  in  l']«r()))c  are  conKidercd  as  certain  and  sale  as  any  other, 
hut  not  moVe  so ;  for  the  variations,  both  in  quality  and  quantity,  are 
tlie  same  as  in  gniin  or  other  root  crops. 

The  following  statements  will  show  the  workings  of  dilferent  factories, 
then*  produetiver.ess,  iind  the  least  cost  of  jn'odueing  the  sugar  ready  for 
market  : 

The  i)riictienl  v.orking  of  the  boet-sugar  works,  Jerxheiui,  during  the 
.season  of  ISGT-'o^,  is  as  follows :  This  establishment  is  owned  by  a  joint 
stock  company,  every  shareholder  being  under  obligation  to  raise  or 
l»rocure  a  certain  quantity  of  beets  anninilly ;  h(mce  every  stocldiolder  is 
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a  farmer.  Tbo  establishment  is  one  of  the  best  conduetod  and  best 
liayiug  iu  the  Zollverein.  Tlie  annexed  figures  are  taken  firom  tlie 
books  of  the  company  :  Total  quantity  of  beets  worked  from  the  Ist  of 
October,  1807,  till  the  10th  of  February,  1808,  10,725  tons;  average 
quantity  of  beets  worked  i)er  day,  88  tons;  number  of  centriiiigal 
machines  employed  to  extract  the  juice,.  12;  number  of  tons  worked 
with  one  centrifugal  machine  Ciich  day,  7^.  The  quality  of  the  beets 
during  the  whole  season  is  shown  by  the  polarization  of  the  juice,  as 
follows : 


Date. 


October  1  to  October  6.  1667 

Octobff  7  to  October  13,  lt=67 

October  14  to  October  20,  1867 

October  21  to  October  27,  1867 

October  28  to  November  3.  1867 

KoTember  4  to  NoTfinber  10,  1867 

Novombtr  11  to  November  17,  1867..., 
November  18  to  November  24,  18i)7... 

Movember25to  December  1,  1867 

December  2  to  December  8.  1867 

December  9  to  DiKM-moer  15,  IP67 

December  16  to  December  24,  1867  — 
December  27,  1867.  to  Jtiuuary  4,  1868 

January  5  to  January  12.  1868 

Jfuiiiary  13  to  January  19,  1868 

Jannitry  20  to  Jnnuury  26,   181)8 

Junutry  27  to  Febrnary  3,  1868 

February  3  to  February  9.  1808 

February  10  to  February  16,  1808 

Whole  Beoson's  average 


11.17 


Sugar  In  Jolee. 

Foreign  matter. 

Pvr  cent. 

Pvctnu 

11.98 

S.t<5 

I&IS 

S.flQ 

11.91 

fi.74 

18.15 

8.<B 

1L80 

SL59 

ii.a.t 

2.36 

11.83 

8.M 

11.83 

2.84 

11.  ue 

8.58 

ia57 

8L47 

10.99 

S.45 

ia»5 

8.45 

ia96 

2.37 

10.59 

8.29 

ia55 

8.11 

10.60 

1.97 

10.53 

8.V4 

ia49 

Loe 

10. 01 

8.00 

8.43 


The  sugar  and  molasses  obtained  from  the  juice  during  the  whole 
season  amounted  to  11.84  per  cent.  Of  this  yield  2,431,1)00  pounds  of 
sugar  were  produced  and  brought  into  the  market  iu  the  following 
quantities:  lirst  product,  G.21  per  cent.;  second  product,  1.12  per  cent: 
third  product,  0.50  per  cent.;  fomth  product,  0.1^8  iier  cent.  The  total 
exi>enses  for  running  the  works  the  whole  year  of  1807-08,  and  working 
10,725  tons  of  beets,  were  per  ton  of  beets,  $3  31 ;  intem^U  revenue* 
$3  39  ;  fuel,  inchuling  factory  and  horses  for  workmen,  08  cents  ;  wood 
and  coal  for  blacksmith,  0.0  cents ;  coke  for  limekilns,  2.3  cents;  wages, 
(total,)  summer  and  winter,  Si  05.5;  l>one-l)lack,  5.4  cents;  limestone, 
4.0  cents;  cooperage,  14  cents ;  pai)er  for  lining  barrels,  2.1  cents;  dis- 
count and  interest,  10  cents;  cartage  of  sugar,  11 J  cents;  repairs  on 
machinery  and  building,  55.0  cents;  salary,  18.1  cents;  gas  coal,  0.8 
cent;  oil,  1.7  cent;  commission  lor  selling  sugar,  0.8  cents;  insurance, 
0.1  cents;  sinking  fund,  2.7  cents;  sundries,  40  3  cents;  total  expenses 
for  one  ton  of  be(»ts,  worked,  §10  30. 

According  to  the  foregoing  account  the  yield  of  raw  sugar  was  8.8 
per  cent.,  or  170  i)oun(ls  of  sugnr  to  each  ton  of  beets,  the  10,725  tons 
worked  yielding  188,700  pouncls  of  sugar.  The  total  receipts  for  sugar 
and  molasses  amounted  to  8140,078  30.  The  (!Ost  of  produclion  was  5.9 
cents  per  pound  in  gold,  making  a  total  of  $101,308  40  for  the  aggregate 
production  of  the  sea.son,  and  leaving  a  net  profit  of  830,309  90. 

The  number  of  workmen  emi)loye(l  rangecl  from  207  to  210,  including 
men,  women,  and  chihlien,  being  110  for  diiy  and  100  for  night  work. 
Wages  were  i)aid  at  the  following  r;itos :  For  carrying  beets:  1  man,  at 
31 J  c^uits,  and  5  at  30.^  cents,  $1  83|l ;  the  same  for  night  work.  For 
centrifugal  machine:  1  man,  at  37.J  cents;  same  for  night.  For  topping 
and  trimming  beets :  12  girls,  at  19  cents,  $2  28 ;  same  for  uight.    For 
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internal  revenue  scale:  1  man,  at  35  cents;  same  for  ni^ht.  For  grating 

beets :  4  boys,  at  19  cents,  76  cents ;  same  for  night.    For  pulp  wagon : 

2  boys,  at  21  cents,  42  cents ;  same  for  night.    For  centrifugal  machine 

liquoring:  4  men,  at  28  cents,  $1  12;  same  for  night.    For  taking  out 

the  pulp :  4  men,  at  26  cents,  $1  04 ;  same  for  night.    For  carrying  the 

pulp  away  :  2  men,  at  26  cents,  62  cents ;  same  for  night.    For  starting 

centrifugal  machine :  2  boys,  at  23  cents,  46  cents ;  same  for  night.  For 

juice  gutter :  2  boys,  at  23  cents,  46  cents ;  same  for  night..    For  first 

carbonizing  juice :  1  man,  at  37^  cents,  1  at  30^  cents,  1  at  28  cents, 

and  1  at  46^  cents,  81  42^ ;  same  for  night.    For  scum  presses:  1  man, 
at3U      ^^"  -  1..  -.«^.  ^^.  .       .  V.     «___.^  .^ 

sypho] 
For  second 


at  30  cents,  and  1  at  26  cents,  56  cents :  same  for  night.    For  washing 

•  •  .    %  ^-^  •        ^  .      ^-v/  ^  AAA  #•  *1j  TT^  • 


cents;  same  for  night.  For  fermenting  bone  black :  1  man,  at  37J  cents, 
6  at  32^  cents,  and  3  at  30  cents,  $3  22^ ;  same  for  night.  For  drjing 
bone-black  :  1  man,  at  32A  cents,  and  1  bov  at  25  cents,  57i  cents ;  same 

for    •  •       '^     '        *       "  "  -^        '     

for 
meeh 


smi 
cloth- 


cents  ;  |K>rter,  35  cents,  $3  40J.  For  yard  hnnds  :  1  man,  at  41  cents,  3 
at  35  cteiits,  3  at  28  cents,  3  at  25  cent's,  and  7  boys  at  21  cents,  $4  52. 
The  beet-sugar  works  in  the  province  of  Saxony  and  the  duchy  of 
Auhalt  number  as  follows : 


Dorics  what  year. 

Total  Xo. 

factories. 

of 

By  hydraulic 
prerseM. 

By 

znaceration. 

1 

By  cootrifhgal 
machiueu. 

By 

difToBion. 

IKI-YS 

lW3-*ts1 

149 
lol 
157 

1(k5 

n« 

]7u 

l.TO 
i:w 

ifii 
1^ 

12 

12 

12 

tt 

9 
9 

7 

7 
6 
6 

— 

lWa-64 -.-.. 

ll?«»4-fS 

— 

l«K>.lW 

Ufti-oT 

2 

Hon.  n.  C APRON,  Commissioner, 
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REPORT  UPON  THE  AGRICULTURAL  RESOURCES 

OF  ALASKA. 


SiK :  Alaska  may  be  divided  a^iculturally  into  three  districts,  eiicli 
difieiiiig  Irom  the  otliers  in  its  climate,  vegetation,  and  physical  charac- 
teristics. 

The  lirst  and  most  northern  district,  which  I  havD  termed  the  Youkpn 
Tenitor>',  is  bounded  on  tlie  soutli  by  the  Ahiwkan  ^roimtains^  on  the 
east  by  the  Biitish  boundary  line,  and  on  the  north  and  west  by  the 
Arctic  Ocean  and  Beliring  Sea. 

The  second  or  middle  district,  which  might  bo  called  the  Aleutiaii 
district,  includes  that  part  of  the  peninsula  of  Aliaska,  and  all  the 
islands,  west  of  the  one  hundred  and  lifty-fifth  degree  of  longitude. 

The  third  or  southernmost,  which  may  be  uaiiie<l  the  Sitkan  district. 
includes  all  of  our  possessions  on  the  mainland  and  islands  south  anu 
east  of  the  peninsula  of  Aliuska. 

THE  YOUKON  TEREIXORY. 

Surface. — The  character  of  the  country  in  the  vicinity  of  the  Toukon 
Eiver  varies  from  rolling  and  somewhat  rocky  hills,  generally  low,  that 
is,  from  live  hundred  to  liftecn  hundred  fe^^t,  and  easy  of  ascent,  to  broad 
iuid  marshy  i)Iains,  extending  for  miles  oih  eithei'  side  of  the  river  near 
the  nurtith.  There  are,  of  course,  no  roads  (except  an  occasioutd  trail, 
hardly  noticeabh^  except  to  a  voyageur.  The  Youkon  and  its  tributaries 
form  the  great  highway  of  the  country.  This  stream — the  Missouri,  as 
the  Mackenzie  is  Iho  3Iississii)i)i,  of  the  northwest — is  navigablo  in  our 
teiTitory  throughout  ibr  vessels  diiiwing  not  over  four  feet  of  water, 
and  for  ii^iany  hundred  miles  for  boats  needing  much  more  than  that 
The  smalUr  rivers  are  jiot  so  deep,  but  many  of  them  may  be  uavigable 
ior  ccmsidonible  distances.  There  are  no  high  mountains,  propei'ly  so 
cuIUmI. 

Soil. — Tlie  uiHlerlying  i*ocks  in  gi'cat  part  arc  azoic,  benig  conglom- 
er:U(*.  syenite  and  (luaitzite.  The  soutli  shore  of  ]!9oi'ton  Soiuid,  and  [wr- 
t ions  of  the  Kaviiik  Peninsula,  are  basalt  and  lava.  Trachytic  rocks 
are  f{)nnd  at  i-'(*veral  i)oints  on  the  Youkon.  There  aix*,  on  the  north- 
<':ist  sh«uvs  of  "Norton  Sound,  abundance  of  sandstones,  and  clay  beds 
<-o!it:u:iinj^- li/jfuito.  Sandstone  is  abundant  also  on  the  Youkon,  altcr- 
u:iiin^^Vvith  azoic  rocks.  The  superincumbent  soil  diliers  in  different 
l»I;u;e.^.  In  soau*  localities  it  i.s  chiyey,  and  in  such  situations  quite  firc- 
<iuently  covered  with  s])liagiuim,  Avhicli  always  imi)overishes  the  soil 
iinniediatily  below  it.  In  others  it  is  light  and  sandy,  and  over  a  large 
rMtent  of  country  it  i ;  tlio  riclicst  alluvial,  composed  of  very  fine  sand, 
nnid.  and  vogotab'i(»  ir!atter,  brought  down  by  the  river,  and  fonning 
(!<^)osits  oi*  iiidelinite.  deptii. 

In  soiiK^  localities  fresh-water  marl  is  found  in  abundance,  and  is  used 
for  niortiu'  or  i)l::r.t;M',  to  whiten  the  vralis  of  log-houses. 

The  soil  is  usually  frozen  at  a  de])th  of  three  or  four  feet  in  ordi- 
nary situations.  In  colder  ones,  it  remains  icy  to  within  eighteen 
iD(ihcs  (if  the  sin];uv\    TI»i.s  layer  of  Ci'ozen  soil  is  six  or  eight  ieet  thick; 
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belofw  that  depth  the  soil  is  dcstitate  of  ice,  except  in  very  nnusnal  situ- 
ations. 

This  singolar  phenomenon  npjiears  to  be  directly  traceable  to  \rant  of 
drainapT^y  combined  with'a  non-conductive  covciing  of  moss,  which  pre- 
vents the  soil  from  being  warmed  by  the  scorching  suu  of  a  boreal  mid- 
sommer.  In  places  where  the  soil  is  well  ikained,  and  is  not  covered 
with  moss,  as  in  the  large  alluvial  deposits  near  the  Youkon  mouth,  I 
have  noticed  that  the  frozen  layer  is  much  further  below  the  surface, 
and  in  many  places  appeared  to  be  absent,  I  have  no  doubt  that  in 
favorable  situations,  by  draining  and  deep  i)lo\ving,  the  ice  could,  in 
the  course  of  time,  be  wholly  removed  from  the  soil. 

A  singular  i)henomenon  on  the  shores  of  Kotzebue  Sound  was  first 
observeil  by  Kotzebue  and  Ohamisso,  and  is  described  in  the  narrative 
of  the  voyage  of  the  Rnrik,  and  afterwiud  by  Buekland  in  the  appendix 
to  the  voyage  of  the  EIcKild.  This  consisted  of  bhills  or  high  banks, 
(thirty  to'  sixty  feet.)  apparently  of  solid  ice,  covered  with  a  few  feet  of 
vegetable  matter  an<l  earth,  in  which  a  luxuriant  vegetation  was  nour- 
ishing. 

Kotzebue's  description  of  this  singular  formation  is  highly  colored; 
but  the  main  facts  were  conlirmcd  by  Dr.  Buckland  and  his  companions, 
who  made  a  careful  examination  of  the  locality,  althongh  Capt.  Beechy 
had  previously  reported  that  Kotzebue  liad  been  deceived  by  snow  tb-itted 
against  the  face  of  the  banks  and  remaining,  while  that  in  other  localities 
had  melted  away. 

It  is  reported  by  Buckland  and  later  observers  that  the  formation  is 
rapidly  disapi>earing.  and  the  water  in  th(»  sound  is  becoming  shoaler 
everj'  day,  Irom  the  fall  of  the  debris  which  covers  the  ice. 

Xo  exi)lanation  having  been  offered  of  this  singular  phenomenon,  I 
ventuiTs  to  suggest  that  it  may  be  due  to  essentially  the  same  causes 
as  the  subterranean  ice  layer,  found  over  a  gieat  part  of  the  Youkon 
Territory. 

It  is  quite  possible  to  conceive  of  a  locality  depressed,  and  so  deprived 
of  draiimge,  thatthe  annual  moisture  derived  from  rain-fall  and  melting 
snow  would  collect  between  the  impervicms  clayey  soil  and  its  sphag- 
nous  covering;  congeal  during  the  winter,  and  be  prevented  from  melting 
during  the  ensuing  summer  by  that  mossy  covering,  which  would  thus 
l)e  gradually  raised;  the  process  annually  repeated  for  an  indefinite 
period  wouM  form  nn  icc^  hiyer  which  might  well  deserve  the  api)el- 
latiou  of  an  '*  ice  dill."  v;h(^n  the  encroachments  of  the  sea  should  have 
worn  away  its  barriers,  ;ind  lai<l  it  open  to  the  action  of  the  elements. 

The  lesson  that  tlie  agri(!ultaiist  may  learn  from  this  ciuious  forma- 
tion is.  that  a  lK':dthy  and  luxuriant  vegetation  may  exist  in  immediate  , 
vicinity  of  i)ermaueni  ice,  bearing  its  blossoms  and  maturing  its  seed  as 
i-eadily  as  in  apparently  more  favored  situations;  and  hence  thatalai'ge 
extent  of  nortliern  territory  long  considered  valueless  may  yet  furnish 
to  the  settler,  trader,  or  fisherman,  if  not  an  abundant  harvest,  at  least 
a  very  accei)table  and  not  inconsiderable  addition  to  his  annual  stock  of 
foo4l.  besides  fish,  venison,  and  game. 

Climate. — Tlie  climate  of  the  Youkon  Territorj'  in  the  interior  diflars 
ii-vm  that  of  the  sea  coast,  even  in  localities  compamtively  adjacent. 
That  of  the  coast  is  tempered  by  the  infiuence  of  the  vast  body  of  water 
containe<l  in  Behring's  Sea,  and  many  southern  ciu*rents  bringing  v/armer 
water  from  the  Pacific;  making  the  winter  climate  of  the  coast  much 
milder  than  that  of  the  country,  even  thirty  miles  into  the  interior. 
The  summers,  on  the  other  hand,  are  colder  than  further  inhuid,  and  the 
quantity*  of  rain  is  greater.    The  following  table  shows  the  annual  tem- 
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jieraturc  at  SI  IMicbael's  Redoubt,  on  the  coast  of  Korton  Sound,  in 
latitude  63^  28'  north ;  at  the  mission  of  the  Kusso-Greek  church,  on  the 
Youkon  lliver,  one  liundred  and  fiity  miles  fi;pm  its  moutb,  in  latitude 
01°  47'  north ;  at  Nulato,  about  six  hundred  miles  from  tlio  moutb  of 
the  river,  in  latitude  G4o  40'  north,  or  thereabouts ;  and  at  Fort  Youkon, 
twelve  hundred  miles  from  the  mouth  of  the  river,  and  about  latitude 
G70  10'  north : 


Mean  for  spring. . 
Moan  for  Kumnicr 
Mean  for  BUtamn 
Meao  for  winter. 
Moan  for  year. . . 


St.  Michaels. 

MLmhIod. 

Nulato. 

F*t  Youkon. 

o 
+  50.3 

+  r>a.o 

+  26.3 
+   86 
+  29.3 

o 

-rl9.63 
+  flU.  32 
+  36.  (15 
+   O.J»5 
^2(5.48 

o 

+  20.3 

+  «W.  0  ? 
+  36.0? 
—  14.0 
+  27.8 

o 

+  14.22 
+  Sii  67 
+  17.37 

— 23.eo 

•    +16.92 

The  mean  temperature  at  Unalaklik,  on  the  east  shore  of  "N"orton  Sound, 
for  the  winter  of  18()G-'(>7  was  0.  'So^  ;  but  for  that  of  1807-\;8  it  was  only 
about  +0°.  The  mean  annual  temperature  of  the  Youkon  Territory  as 
a  whole  may  be  roughly  estimated  as  about  +25^.  The  greatest  degree 
of  cold  ever  known  in  the  territory  was  sev(»nty  degiees  below  zero, 
( — 70^;)  but  such  cold  as  this  is  very  rare,  and  has  little  effect  on  the 
vegetation  covered  Avith  eight  or  ten  feet  of  snow,  liiinning  water  may 
be  found  oi)en  on  all  tho  rivers,  and  in  many  springs  throughout  the 
year. 

The  real  oi)portunity  f(n'  agriculture  in  a  cold  country  cannot  be 
deduced  from  annual  mean  temi)eratnres  alone,  but  is  dependent  on  the 
heat  of  the  sinnmer  months  and  the  duration  of  the  summer. 

At  Foit  Youkon  I  have  seen  the  thermometer  at  noon,  not  in  the  direct 
rays  of  the  sun,  standing  at  1120;  and  I  was  informed  by  the  comman- 
der of  the  ])ost  that  several  spirit  thermometers,  graduated  up  to  120^, 
had  burst  under  tlie  scon-hing  sun  of  the  arctic  midsummer,  which  can 
only  be  thoroughly  appreciated  by  one  who  ha.s  endured  it.  In  midsum- 
mer, on  the  LJpi)er  Youkon,  the  only  relief  from  the  intense  heat,  under 
whicli  the  vegetation  attains  an  almost  tropical  luxuriance,  is  the  two  or 
three  hours  while  the  sun  hovers  near  tho  northern  horizon,  and  the' 
weary  voyager  in  Ins  canoe  blesses  the  transient  coolness  of  tho  mid- 
night air. 

The  amount  of  rain -fall  cannot  bo  correctly  estimated,  from  want  of 
data.  At  ]S'ulato  the  fall  of  snow  from  November  to  April  will  average 
eight  feet,  but  olten  reaches  twelve.  It  is  much  less  on  the  seaboard. 
.  Partly  on  this  account,  and  also  because  it  is  driven  seaA^anl  by  the 
winds,  there  is  usually,  even  in  spring,  very  little  snow  on  the  coasts 
near  Norton  Sonnd. 

In  the  interior  there  is  less  wind,  and  the  snow  lies  as  it  falls  among 
tlie  trees.  Towards  spring  the  small  ravines,  gullies,  and  bushes  are  well 
filled  or  covered  up,  and  tranijportation  is  easy  and  pleasant  with  a  good 
sled  Jind  team  of  dogs.  The  wiirm  sun  at  noon  melts  the  snow  a  little, 
forming  a  hard  crust.  Over  this  the  dogsleds  can  fvo  anywhere,  making 
from  thirty  to  fifty  miles  a  day,  carrying  full  one  liundi^ed  pounds  to  a 
dog,  and  requiring  for  each  dog  only  ono  dry  fish  per  diem,  which  weighs 
about  a  pound  and  a  half,  and  which  you  can  b.iyfor  two  leaves  of 
tobacco.     Hcven  dogs  are  the  usual  number  for  one  team. 

The  rain-fall,  as  has  previously  been  remarked,  is  much  greater  on  the 
coast  than  in  the  interior.  Four  days  in  a  week  will  bo  rainy  in  summer 
at  St.  MichaePs,  although  the  months  of  May,  J:::ic,  and  part  of  July 
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abound  in  simnj  weather.  The  last  part  of  Jnly,  Aupist,  and  most  of 
September  are  very  rainy.  October  brings  a  change ;  the  winds,  usnally 
from  the  soathwest  from  JuJy  to  the  latter  part  of  September,  now  are 
mostly  from  the  north,  and  though  cold,  bring  line  weather. 

The  valley  of  the  Lower  Youkon  is  foggy  in  tho  latter  part  of  the  snm* 
mer,  bnt  as  we  go  up  the  river  the  climate  improves,  and  tho  short 
sommer  at  Fort  Youkon  is  dry,  hot,  and  pleasant,  only  varied  by  an 
occasional  shower.  The  great  posts  in  the  spring,  all  along  the  river, 
are  the  mosquitoes,  the  numbers  of  which  are  beyond  belief;  but  they 
retire  about  the  middle  of  July.  On  the  coast  they  are  not  so  numerous, 
bat  linger  until  the  fall. 

Inhabitants* — ^The  native  inhabitants,  curiously  enough,  are  divided  by 
the  same  invisible  bouudary  that  marks  the  vegetation.  All  along  the 
treeless  coast  we  find  the  Esquimaux  tribes:  passing  a  few  miles  iuiand 
we  come  to  trees  and  Indian  lodges.  This  holds  good  all  over  the  You- 
kon Territory.  The  Esquimaux  extend  all  along  the  coast  and  up  the 
principal  rivers  as  far  as  there  are  no  trees.  Tho  Indians  populate  the 
interior,  but  seldom  pass  the  boimdarv-  ^f  the  woods.  In  regard  to  hab- 
its, neither  jierform  any  agricultural  labor  vrhatever,  and  the  only  vegeta- 
bles, besides  berries,  used  for  food,  are  the  roots  of  lledifsarum  Mackenzii^ 
Polygonum  rtrt>arw7??,and  a  species  of  Archangelica^nwl  the  leafstalks  of 
a  species  of  Rheum  or  wild  rhubarb. 

A  great  delicacy  among  the  Esquimaux  is  the  stomach  of  the  rein- 
deer, distended  with  willow  sprigs,  well  masticated,  and  in  a  half-digested 
state.  This  ''  gruesome  mass"  is  dried  for  winter  use ;  when  it  is  mixed 
with  melted  suet,  oil,  and  snow,  and  regarded  by  the  oonsimiers  much  as 
we  regard  caviar^  or  any  other  peculiar  dainty.  It  is,  no  doubt,  a  power- 
tol  antiscorbutic*.  The  Russian  settlement's  in  the  Youkon  Territory 
were  few  in  number.  There  were  lour  on  the  Youkon ;  one  on  the  Kus- 
koquim  Uiver :  two  on  Norton  Sound  ;  and  one  on  Bristol  Bay.  All  of 
these  were  formerly-  provided  with  gardens.  The  number  of  Russians  in 
the  territory  at  no  time  exceeded  forty,  v»'ith  double  the  number  of  half- 
breeds,  assistants,  or  workmen.  They  were  all  in  the  employ  of  the 
Russian  American  Company.  Many  of  them  left  the  country  after  the 
purchase,  but  the  greater  number  remain  in  the  employ  of  different 
American  trading  companies.  The  Eussian-born  inhabitants  were  a 
very  degraded  class,  almost  without  exception  convicts  from  Siberia  %v 
elsewhere.  The  Creoles  or  half-breeds  are  a  more  intelligent  and  docile 
race,  bnt  lazy,  and  given  to  intoxication  whenever  stimulants  are  within 
their  reach. 

natural  productions. — ^The  first  need  of  traveler,  hunter,  or  settler,  in 
;tny  counfry,  is  timber.  With  this  almost  all  parts  of  the  Youkon  Terri- 
tory are  well  supplied.  Even  the  treeless  coasts  of  the  Arctic  Ocean  can 
hardly  be  saiU  to  be  an  exception,  as  they  are  boantifuUj'  supplied  with 
flrittwood,  brought  down  by  the  Youkon,  Kuskoquim,  and  other  rivers, 
and  distribute^l  by  the  waves  and  ocean  cunx»nts. 

The  largest  and  most  valuable  tree  found  iu  this  tenitory  is  the  white 
i^pruce,  f  Abies  aiba.)  This  beautiful  conifer  is  found  over  tho  whole 
conntry,  but  it  is  largest  and  most  vigorous  iu  the  vicinity  of  running 
v/ater.  It  attains  not  unfroquently  the  height  of  sixty  to  one  huntbed 
feet,  with  a  diameter  of  over  three  feet  near  the  butt;  but  the  more  corn- 
men  iiize  is  about  thirty  or  forty  feet  high,  and  about  eighteen  inches  at 
the  butt.  The  wood  of  this  tree  is  straight-grained,  easily  cut,  white 
and  compact,  and  while  very  light,  it  is  also  very  tough,  much  more 
6o  than  the  wood  of  tho  Oregon  pine,  (Abies  DouglasiiJ  For  spars 
it  lui8  no  snpenor,  but  it  is  rather  too  slender  for  largo  maats.    The 
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bark  is  used  for  roolln<?  by  the  Hudson  Bay  Company  nt  Fort  Youkon, 
and  the  roots,  ])roperly  prepared,  for  sewing  their  bii-cU  caiiooK  and 
dishes,  by  the  Indians.  1  Imvo  seen  log-houses  twenty  years  old,  iu 
which  many  of  the  logs  were  quite  sound.  The  unsound  logs  were 
said  to  be  those  which  had  been  used  without  l)ehig  seasoned.  These 
trees  de<;reaso  in  size  and  grow  more  sparingly  toward  Fort  You- 
kon, but  are  still  largo  enough  for  most  purposes.  The  unexplored 
waters  of  the  Tananah  lii\'er  bring  down  the  largest  logs  in  the  spring 
freshets.  The  number  which  arc  annually  dischatrged  trom  the  mouth 
of  the  Youkon  is  truly  incalculable.  It  supplies  the  shores  of  Behring 
Sea,  the  islands,  and  the  arctic  coasts ;  logs  of  all  sizes  lie  in  winrows, 
where  they  are  thrown  upon  the  shore  by  the  October  southwesters. 

The  wood  is  put  to  manifold  uses :  houses,  Indian  lodges,  &c.,  are  all 
constructed  of  si)ruce.  Solt,  tine-grained,  and  easily  cut,  the  Indians  of 
the  Lower  You];on  spend  their  leisure,  during  the  sliort  winter  days,  in 
carving  dishes,  bowls,  and  other  utensils,  and  ornamenting  them  with 
red  oxide  of  iron,  in  patterns,  some  of  which,  though  far  ivom  classical, 
are  very  neat.  * 

Sleds,  IVanu^A  for  f;kin  l^oats,  lishing  rods,  &c.,  are  made  by  the  Esqui- 
maux from  si)ruce,  and  all  their  houses  and  casinos,  or  danoe-houses,  aro 
built  of  it.  One  of  theses  on  ^Norton  Sound,  about  thirty  by  forty  feet 
square,  had  on  each  side  shelves  or  seats  formed  of  one  plank,  four  inches 
thick  and  thirty-eight  inches  wide  at  the  smaller  end.  These  enormous 
planks  took  six  years  \o  mak(\and  were  cut  out  of  single  logs  with  small 
stone  adzes. 

The  next  most  imp<ntant  tree  is  the  birch,  (Uclula  {flandulmcb.)  This 
tree  rarely  grows  ov(*r  eighteen  inches  in  diameter  and  forty  feet  high; 
on  one  occasion,  however.  I'saw  a  water-worn  log  about  lifteen  ieetloug, 
quite  decortioated,  lying  on  the  river  bank  near  Xuklukakyot^  on  the 
lJp])er  Vonkon,  which  was  twenty-four  inches  in  diaraeter  at  one  end 
an<l  tvienty-oigiit  at  the  other.  Thi^  is  the  only  hardwood  tree  in  the 
Youkon  Tenitory,  and  is  put  to  a  nuiltii)licity  of  uses.  Everj-thing  need- 
ing a  hard  and  tou.uli  v/ood  is  constructed  of  birch.  Sleds,  snow-shoes, 
standards  for  \\\q.  ILsh  traps,  and  frames  of  canoes,  which  are  ai^terwards 
covered  with  its  bark,  sewed  with  spruce  or  tamarack  (Larlx)  roots, 
and  the  seams  calked  v>ith  sju'uce  gum.  The  black  bircli  is  also  found 
tU<Te,  but  does  not  grow  so  large.  Tiie  soft  UiCw  wood  of  the  birch,  as 
well  as  of  the  po])lar,  is  (;nt  very  line  and  mingled  with  his  tobacco  by 
the  economical  Indian.  The  squaws  at  certain  periods  wear  birchen 
hcjops  around  their  necks;  and  neck-rings  and  wristlets  of  the  same  wood, 
with  fantastic  devi(;es  scratched  upon  them,  are  worn  as  a  token  of 
mcmruing  for  dead  friends  by  the  Tananah  Indians. 

St>veral  si)eci(»s  of  poplar  fFojmlus  baisamifera  and  Populm  tremu- 
loidcsj  abound,  the  lormer  along  the  water-side,  and  the  latler  on  drier 
nphmds.  The  (irstinentioned  species  grows  to  a  v(iry  large  size.  The 
trees  are  frequently  two  or  three  fe^t  in  diameter  luid  trom  forty  to 
sixtjV  feet  high.  Th«  timber  is  of  little  value,  but  the  Indians  make 
r.mall  boards,  for  diiierent  i)urposes,  out  of  the  soft  wood,  and  use  the 
feathery  down  from  the  catkins  for  making  tinder,  by  rubbing  it  up 
vrith  powdered  charcoal. 

Willows  are  the  most  abundant  of  trees.  They  iire  of  all  sizes,  from 
the  slender  variety  on  the  Lower  Youkon,  which  gi*ows  seventy  or  eighty 
feet  high  while  only  six  inches  in  diameter  at  the  butt,  and  with  amcit) 
wisp  of  straggling  branches  at  the  extix^me  tip,  to  the  dwaii'  willow, 
crawling  under  the  moss,  with  a  stem  no  bigger  than  a  lead  i>en€il,  Hiid 
flirowing  up  shoots  a  few  inches  liigh.    WUlows  are  almost  invariiibly 
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rotten  at  the  heart,  and  are  only  good  for  fuel.  The  Kutchin  Indians 
make  bows  of  the  wood  to  shoot  ducks  with ;  as  its  elasticity  is  not  in- 
jared  by  being  wet.  The  inner  bark  is  used  for  making  twine  for  nets 
and  seines  by  the  Indian  women,  and  the  Esquimaux  of  Behring  Straits 
•  use  wiilow.biirk  to  color  and  tan  their  dressed  deer-skins.  It  produces 
a  bcautiftil  red-brown,  somewhat  like  Eussia  leather.  The  inner  bark 
or  cambium  of  the  alder  (Alnun  rubra)  is  used  for  the  same  purpose. 

The  other  species  rising  to  the  rank  of  trees  in  this  district  are  the 
larch  (Larix  dahuricaf)^  wiiich  is  found  on  rolling  prairies,  of  small  size ; 
a  small  birch  {Betulanana^  and  several  alders  (Alnusviridis^wiSLincana^) 
a  species  of  Juniper  (Juniperus^)  and  numberless  willows,  (Salicae.)  A 
species  of  pine  (Pinus  cembra)  has  been  reported  from  Kotzebue  Sound, 
I  cannot  but  think  erroneously,  as  I  saw  no  true  pines  in  the  territory 
during  a  two  j'ears'  exploration.  The  most  northern  point  touched  by 
the  Ptnus  contorta^  at  the  junction  of  the  Lewis  and  the  Pelly  Rivers,  at 
Fort  Selkirk,  in  latitude  03°  north,  longitude  137°  vrest  (approximate.) 
The  Hnds<m  Bay  men  at  Fort  Youkon  call  the  white  spruce  '*  pine." 

Fodder, — The  treeless  coasts  of  the  Youkon  Territory  are  covered,  as 
well  as  the  lowlands  of  the  Youkon,  with  a  most  luxunant  growth  of 
grass  and  flowers.  Among  the  more  valuable  of  these*  grasses  (of  which 
some  thirty  species  are  known  to  exist  in  tlie  Youkon  Tenitorv)  is  the 
well  known  Kentucky  blue-grass  {Poapratensis,)  which  grows  luxiu'iantly 
as  far  north  as  Kotzebue  Sound,  and  perhaps  to  Point  Barrow.* 

The  wood  meadow-grass  (Poa  nemdraJu)  is  also  abundant,  and  fur- 
nishes to  cattle  an  agi*eeable  and  luxuriant  pasturage. 

The  blue-joint  grass  {Calamagrosiis  Canadensis)  also  reaches  the  lati- 
tude of  Kotzebue  Sound,  and  grows  on  the  coast  of  Norton  Sound  with 
a  truly  surprising  luxuriance,  reaching  in  very  favorable  localities  four 
or  even  five  feet  in  height,  and  averaging  at  least  three.  Many  other 
grasses  enumerated  in  the  list  of  useful  plants  grow  abunilantl3%  and 
contribute  largely  to  the  whole  amount  of  hoibage.  Two  si)ccies  of 
Elfmvs  almost  deceive  the  traveler  with  the  aspect  of  grain  fields 
maturing  a  i>erceptible  kernel,  which  the  field-mice  lay  up  in  store. 

The  grasses  are  woven  into  mats,  dishes,  articles  of  clothing  for  sum- 
mer  use,  such  as  socks,  mittens,  and  a  sort  of  hats,  by  all  the  Indians, 
and  more  especially  by  the  Esquimaux, 

In  winter  the  dry  grasses,  collected  in  summer  for  the  purpose,  and 
neatly  tied  in  bunches,  are  shaped  to  correspond  with  tlie  foot,  and 
plac^  between  the  foot  and  the  seal-skin  sole  of  the  winter  boots  worn 
in  that  country.  There  they  serve  as  a  non-conductor,  keeping  the  foot 
dry  and  warm,  and  protecting  it  from  contusion  to  an  extent  which  the 
mnch-lauded  moccasins  of  the  Hudson  Bay  men  never  do.  In  fact,  I 
believe  the  latter  to  be,  without  exception,  the  worst,  n\pst  uncomfort- 
able, and  least  diurablo  covering  for  the  foot  worn  by  mortal  man. 

Grain  has  never  been  sown  on  a  large  scale  in  the"  Youkon  Territory. 
Barley,  I  was  infprmed,  had  once  or  twice  been  tried  at  Fort  Youkon,  in 
small  patches,  and  the  grain  had  matured,  though  the  straw  was  very 
shorts  The  experiments  were  never  carried  any  lui-ther,  however,  the 
traders  being  obliged  to  devote  all  their  energies  to  the  collection  of 
furs.  "So  grain  had  ever  been  sown  by  the  Kussians  at  any  of  the  posts. 
In  the  fall  of  1867 1  shook  out  an  old  bag,  purchased  from  the  Russians, 
which  contained  a  handful  of  mouse-eaten  grain,  probably  wheat;  the 

'For  tho  determioation  of  the  species,  and  many  ioterestinp^  fuctfl.  I  am  indebted  to  Dr. 
J.  T.  Rotlirock,  professor  of  botany  in  the  A{]n^c"ltO''al  CoMege  of  Pennf«ylvatiia,  and  late 
botaoist  to  the  scientific  corps  of  tne  Western  Union  Telrgraph  Company's  exploring  expe- 
dition.    H^  report  on  tho  flora  of  Alaska  will  bo  found  in  tho  hmithsoni.in  report  for  18157. 
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succocdin;;:  sin'in^,  on  oxamiuinj^  the  locality,  quite  a  number  of  bladeis 
ai)peare(l,  jintl  when  I  left  Niilato,  June  2cl,  tbej^  were  two  or  three 
inebcs  lji»»:l},  ^rowiufj:  nii)i(ll3\  As  1  did  not  retuni,  I  cannot  say  what 
the  r(*sn1t  was.  TutnipH  and  radishes  always  flourished  extremely  well 
at  St.  MicIiiK  IV,  and  the  same  is  said  of  Nulato  and  Fort  Youkoo. 

I\>tatoi\s  su(;c('eded  at  the  latter  place,  though  the  tubers  wore  small 
Tli(\v  were  r(\ii:ularly  planted  for  several  years,  until  the  seed  was  lost  by 
freezing:;'  during:  \  lie  winter.  At  St.  Michael's  they  did  not  do  weU.  Salad 
Avas  su(!cesRful,  but  cabl)a;re8  would  not  head. 

The  white  round  turni[)K  grown  at  St.  I^Iidmers  were  the  best  I  ever 
saw  anywhere,  and  very  large,  nmny  of  them  weighing  five  or  six 
pounds.  They  were  crisj)  and  sweet,  though  occasionally  a  very  laree 
one  would  b(^  hollow-hearted.  The  Kussians  preserved  the  tops  also  m 
vinegar  for  winter  use. 

Catilc. — i  sv(\  no  reason  why  cattle  with  proper  winter  protection  miffht 
not  be  snocessfiilly  kept  in  most  parts  of  the  Youkon  Territory,  Fodder, 
as  [)reviously  shown,  is  abundant.  The  w^ild  sheep,  moose,  andieiadeer 
abound,  and  find  no  want  of  food. 

A  bull  and  cow  were  once  sent  to  Fort  Youkon  by  the  Hudson  Bay 
Company.  They  did  well  for  some  time,  but  one  day,  wiiile  the  cow  was 
grazing  on  the  river  bank,  the  soil  gave  way  and  she  was  thrown  down 
and  killed.  Due  notice  was  given  of  the  fact,  but  for  a  year  or  twothe 
small  annual  supply  of  butter  in  the  provisions  for  Fort  Yonkon  was 
withheld  on  the  ground  of  there  being  "cattle"  (to  wit, the  bull) at  that 
post.  Finally  the  commander  killed  the  animal,  determined  that  if  .he 
could  not  have  butter  he  would  at  least  have  be^jf.  It  will  be  remem- 
bered that  this  point  is  north  of  the  Arctic  Circle,  and  the  most  norUMsn 
point  in  Alaska  inhabited  by  white  men. 

FrnitH, — There  are,  as  might  be  su])posed,  notrce  fruits  in  the  Yonkon 
Territory  suitable  for  food.  Small  Iruits  arc  there  in  the  greatest  pro- 
fusion. Among  them  may  be  noted  red  and  black  cunants,  gooseberries, 
cranberries,  raspberries^  thimble-berries,  salmou^bemes,  blaeberries, 
killikinik  berries,  b(*arl)erries,  dewberries,  twinberriea,  service  or  heath* 
berries,  niossberries,  ami  roseberries ;  the  latter,  the  fruit  of  the  BiMa 
cinnamomraj  when  touched  by  the  frost,  form  a  pleasant  addition  to  the 
table,  not  being  dry  and  Avoolly,  as  in  our  climate,  but  sweet  and  juicy. 

All  these  berries,  but  especially  the  salmon-berry  or  ^^marogJey^  o£the 
Eussians  (kidiis  chamacmoruSj)  are  excellent  anti-scorbutics.  They  are 
preserved  by  the  Esquimaux  in  large  wooden  dishes  or  vessels  holding 
live  gallons  or  more ;  covered  with  large  leaves,  they  undergo  a  slight 
ferinentation,  and  freeze  solid  when  cold  weather  comes.  In  this  state 
they  may  be  kept  indefinitely;  and  a  more  delicious  dish  thanaplatefol 
of  these  berries;,  not  so  thoroughly  melted  as  to  lose  their  coolness,  and 
sprinkled  with  a  little  white  sugar,  it  would  be  impossible  to  oonceire. 

The  Russians  also  prei)are  a  very  luscious  cousen'e  from  these  and 
other  berries,  relieving  the  sameness  of  a  diet  of  Ush,  bread,  and  tes> 
with  the  native  productions  of  the  country. 

ALEUTIAN  DISTEICT. 

This  comprises  the  Aleutian  Islands  and  part  of  tho  peninsola  of 
Aliaska,  with  the  islands  about  it.  Kadiak  and  the  islands  immediately 
adjoining  it,  however,  belong  more  properly  to  the  Sitkun  district. 

These  islands  are  merely  the  prolongation  of  the  Alaskan  range  of 
mountains.    Many  of  them  contain  volcanic  peaks,  some  still  in.  a  state 
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of  moderate  activity.  Slight  shocka  of  earthquake  sfe  common,  bat 
man;  years  have  elapsed  since  any  material  damage  ivas  done  to  life  or 
property  by  volcanic  action.  Most  of  the  islands  have  harbors,  inaDy 
of  them  Ha&  and  commodioos.  The  soil  la  mnch  of  it  rich,  conslstiBg 
of  vegetable  mold  and  dark-colored  clays,  v^ith  here  and  there  light 
calcareous  loam,  formed  by  the  decomposition  of  tertiary  strata  rich  in 
fosfflln.  In  man^  places  the  growth  of  spkagnum,  indicating  want  oi 
drainage,  prevails  over  the  perennial  grasses  natoral  to  the  soil,  but  the 
remedy  ja  self  evident. 

On  some  places  tbe  soil  is  formed  of  decomposed  volcanic  prodncts, 
such  9S  ash  and  pamtce.    Much  of  this  is  rich  and  productive. 

CUmate. — ^Tbe  climate  of  tbe  islands  is  moist  and  warm.  The  great- 
est oold  recorded  iu  fire  years  by  Father  Veniaminof  in  Unalaska  was 
ECTD  of  Fahrenheit.  This  occurred  only  once.  The  greatest  height  of 
the  mercnry  was  seventy-seven  degrees  of  Fahrenheit.  The  following 
table  will  show  the  range  of  the  thermometer  and  the  relative  frequeacj 
of  good  and  bad  weather: 
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These  observations  were  taken  in  Tlionlnk  by  Eev.  Father  Innocentina. 
Teoiamioof,  now  or  lat^y  bishop  of  Kamchatka.  He  notices  that^  from 
October  to  April,  the  prevalent  winds  are  north  and  west ;  and  from 
April  to  October,  south  and  west.  The  thermometer  is  lowest  in  Jann- . 
arr  and  March,  and  highest  in  Jnly  and  August.  At  this  point  it  may 
not  be  supcrduons  to  insert,  as  a  means  of  comparison,  a  few  statistics 
in  regard  to  a  very  similar  country,  which  has,  however,  been  imder  cul- 
tivation for  centuries,  it  will  serve  to  show  what  human  industry  and 
careful  application  of  exjierience  may  do  with  a  country  colder  and 
more  barren  and  nearly  as  rdiny  as  the  Aleutiiiii  and  northeni  Sitkan 
districts. of  Alaska.  I  refer  to  the  highlands  of  Scotland,  and  the  Heb- 
rides, whose  "Scotch  mists"  have  become  proverbial. 

Aitou*  has  ascribed  the  more  rainy  and  cold  climate  of  Scotland  to 
the  accBmulations  of  si»hiignnm  :  "  Thiny-two  and  a  half  ounces  of  dry 
moss  soil  will  i-etain  without  fluidity  cigliteon  ounces  of  wi'ter;  while 
thirty -nine  ounces  of  the  richest  garden  mould  will  only  retain  eighteen 
and  a  half  ounces.    AIoss  is  also  more  retentive  of  cold  than  any  other 

■  Treatise  on  Feat-otoes,  &«.    See  Ediuborgh  £UkCf  clopediA,  p.  73^  toL  xri. 
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inches,  and,  on  tlic  average,  is  highest  in  December  and  lowest  iuJaly,* 
rising  with  a  north  and  falling  with  a  south  wind. 

Inhabitants, — The  inhabitants  of  these  islands  are  the  Alents ;  tnie 
Esquimaux  by  desc(Mit,  but  altered  by  an  insular  life,  isolated  from  otlier 
tribes,  and  changed  by  long  contact  with  the  liussians.  They  all  nom- 
inally belong  to  the  Greek  Catholic  faith,  and  practice  the  rites  of  that 
religi<ni.  Many  (tan  read  and  write  the  ecclesiastical  or  old  Slavonic 
characters,  whitth  they  have  b(*en  taught  by  the  ])rie8ts. 

They  are  faithful,  docile,  enduring,  hardy,  but  lazy,  phlegmatic,  and 
gieat  drunkards.  They  make  good  sailors  but  poor  farmers,  and  chiefly 
occupy  themselves  in  hunting  and  lishing.  There  are,  perhaps,  in  all, 
fifteen  hundred  of  them,  male  and  female:  and  it  can  be  said,  to  their 
credit,  that  for  honesty  they  far  sur))ass  the  majority  of  civilized  com- 
munities. 

Vegetation, — There  is  no  timber  of  any  kind  larger  than  a  shrub  on 
these  islands,  but  there  does  not  appear  to  be  any  good  reason  why  trees, 
if  i)roperly  pl.inted  and  drained,  should  not  liourish.  A  few  spruces 
wen^  in  1805,  transj)lanted  from  Sitka,  or  Kadiak,  to  Unalaska.  They 
lived,  but  were  not  (?ared  for,  or  the  situation  was  untavorable,  as  they 
have  incTcased  very  little  in  size  since  that  time, according  toChamisso. 
The  grasses  in  this  climate,  warmer  than  that  of  the  Youkon  territory 
and  drier  than  the  Sitkan  district,  attain  an  unwonted  luxuriance.  For 
example,  Unalaska,*  in  the  vicinity  of  Captains'  Harbor,  abounds  in 
grasses,  with  a  climate  better  adapted  for  haying  than  that  of  the  coast 
of  Oregon.  The  cattle  were  remarkably  fat,  and  the  beef  very  tender 
and  delicate;  rarely  surpassed  by  any  well-fed  stock.  Milk  was  abnnd- 
ant.  The  good  and  available  arable  land  lies  chiefly  near  the  coast. 
formed  by  the  meeting  and  mingling  of  the  detritus  from  mountain  ana 
valley  with  the  sea-sand,  which  formed  a  remarkably  rich  and  genial 
soil,  well  suited  for  garden  and  root  crop  culture.  It  occurs  to  us  that 
many  choice  sunny  liillsides  here  would  produce  good  crops  imder  the 
thrifty  hand  of  enterprise.  They  are  already  cleared  for  the  plow. 
Where  grain-like  grasses  grow  and  mature  well,  it  seems  fail'  to  infer 
that  oats  and  barley  would  thrive,  provided  they  were  fall-sown,  like  the 
native  grasses.  This  is  abundantly  verilied  by  reference  to  the  G<dlec- 
tions.  Several  of  these  grasses  had  already  (September)  matxired  and 
cast  their  seed  before  we  an'ived,  showing  sufficient  length  of  season. 
Indeed  no  grain  will  yield  more  than  half  a  crop  of  poor  quality,  (on  the 
Pacific  slope,)  when  spring-sown,  whether  north  or  south. 

The  Russians  allirm,  with  confirmation  by  later  visitors,  that]iotatoes 
are  cultivated  in  almost  every  Aleutian  village;  and  Veniaminof  states 
that  at  the  village  in  Isanotsky  Strait,  they  have  raised  them  and 
l)reserved  the  seed  for  i>lanting,  since  the  beginning  of  this  century ; 
the  inhabitants  of  this  village  by  so  doing  having  escaped  the  eficcts  of 
several  severe  famines,  which  visited  their  less  provident  and  indastri- 
0U8  neighbors. 

Wild  peas  grow  in  great  luxuriance  near  Unalaska  Bay,  and,  accord- 
ing to  Mr.  Davidson,  might  be  advantageously  cultivated.  Tliia  species, 
the  Lathyrus  maritimus  of  botanists,  gi'ows  and  liourishos  as  lar  north  as 
latitude  G4o.  The  productions  of  all  the  islands  to  the  \vestwai-d resemble 
those  of  Unalaska. 

In  SeptembcT,  says  Dr.  Kellogg,  the  turnips  here  were  largo  and  of 
excellent  quality  ;  carrots,  parsnips,  and  cabbages  lacked  careful  atten- 


*See  report  of  Dr.  A.  Kcllopg  on  tlio  Botany  of  Alaska,  11.  Ex.  Doc.  177,  40th 
Congress,  svcoud  session,  i)ugo  218. 
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tion.  but  wore  goocl.  Wild  parsnips  aro  abundant  and  edible  through 
all  tiicse  islands.  At  the  height  of  two  thousand  lour  hund2\}d  and  iii'ty 
feet  above  the  soa  most  vegetation  ceases. 

From  the  reports  of  Dr.  Kellogg  and  others,  there  appears  to  be  no 
doubt  that  cattle  (!an  be  advantageously  kept  in  the  Aleutian  district^ 
provided  competent  liinners  will  take  the  matter  in  hand. 

The  winter  climate  is  as  mild  as  that  of  the  highlands  of  Scotland  or 
the  Orivueys,  where  stock  has  lK»en  successfully  kei)t  from  time  imme- 
morial. Gplo viu  states  that,  at  one  time,  the  company  proposed  to  furnish 
the  Aleuts  with  stock,  gratis,  in  order  to  ])romot^5  agri(jultur(?,  and  pre- 
vent the  famines  caused  by  taking  them  olf  to  hunt  sea  otter  during  the 
fishing  season.  The  Aleuts,  totally  ignorant  of  the  management  of 
cattle,  did  not  succeed  verv  well.  The  cows,  which  they  conlined  at 
tught  in  the  low  buildings  where  their  dry  lish  is  hung  up,  knocked  it 
down  and  trampled  on  it  j  they  did  not  know  how  to  milk  them  ;  the 
hogs  rooted  uj)  their  garden  patches ;  and  the  goats  had  a  fancy  for 
jumping  over  the  tents  in  which  they  slept  in  summer,  ami  knocking 
them  down,  to  tlie  great  discomfort  of  the  tamily,  so  they  were  very  glad 
to  get  rid  of  theta.  In  Cook's  Inlet  the  natives  were  more  intelligent, 
or  liad  more  exi>erience,  and  their  catttle  did  much  better. 

Hogs  were  placed  on  the  island  near  the  Churnobourreef  in  1825,  and 
multiplied  exceedingly,  living  on  the  wild  parsnips  and  other  native 
plaDta,  bat  were  destroyed  during  the  eruption  of  the  volcano  on  the 
ndgbboring  island  of  Ounimak  in  1827,  by  the  tidal  waves  accompany- 
ing that  phenomenon. 

THE  SITKAN  DISTRICT. 

This  district  extends  from  the  southern  boundary  to  the  peninsula  of 
<Aiiaika,  including  the  island  of  Kadiak. 

13ie  surface  of  this  portion  of  the  Territory  is  rugged  and  mountain- 
ous in  the  extreme,  the  northern  part  only  aifording  any  appreciable 
tmomit  of  level  and  arable  lands  suitable  for  cultivation.  Small  patches 
oocnr  here  and  there  where  small  farms  might  be  located,  but,  as  a  rule, 
the  moontains  descend  precipitously  into  the  sea,  with  their  tiauks 
covered  with  dense  and  almost  impenetrable  forests.  These  rise  to  tho 
lerel  of  about  Mteen  hundred  feet  above  the  sea.  Here  and  there  a 
bare  streak  shows  where  an  avalanche  has  cut  its  way  from  the  mountain 
top  to  the  waterside ;  and  occasionally  the  shining  front  of  a  glacier 
oeenpies  some  deep  ravine,  contrasting  curiously  with  the  dense  foliago 
on  either  side. 

Hie  canals  and  channels  of  the  Alexander  Archipelago  form  the  high- 
mjB  of  the  country,  and  so  intriciite  and  tortuous  are  they,  that  they 
aflbrd  aceess  to  almost  every  part  of  it,  without  settling  foot  on  shore. 

SoU. — ^The  soil  is  principally  decayed  vegetable  mold,  with  substrata 
of  grarel  or  dark-colored  clay. 

The  soil  of  Kadiak  and  Cook's  Inlet  is  of  a  similar  character,  but  from 
an  admixture  of  volcanic  Siind  thrown  up  by  the  waves,  and  abundant 
sandstone  strata,  it  is  lighter,  drier,  and  better  ada[)ted  for  cultivation. 

Climate^ — ^Tho  climate  of  the  southern  portion  ot  this  district  is  intol- 
erably rainy.  The  annual  rain-fall  at  SSitka  varies  from  sixty  to  ninety- 
five  inches,  and  the  annual  number  of  more  or  less  rainy  days  varies 
firom  one  hundred  and  ninety  to  two  hundred  and  eighty-live.  Iti  Una- 
laska  the  annual  number  of  rainy  days  is  ab(nit  one  hiiudrcd  and  iii'ty, 
and  the  annual  fall  of  rain  (and  melted  snoNy)  is  about  forty-four  inches. 
This  last  estimate  is  probably  not  too  low  for  the  island  of  Kiuliak  and 
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tbo  eastern  part  of  Cook's  Inlet.  The  annual  means  of  the  tomx>eratiire 
about  Sitka  are  by  no  means  low,  in  &pite  of  the  rainy  summers.  The 
following  table  will  indicate  the  means  for  the  several  seasons  daring 
the  year  ending  October  31, 1868,  from  the  United  States  Coast  Survey 
observations : 

Sitka  meteorological  abstract 
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Minimum  lomperature  IP,  maximum  tomporature  71o,  for  the  year. 

It  will  be  noted  that  the  average  temperature  of  the  winter  is  hardly 
below  the  freezing  point,  the  greatest  degree  of  cold  being  eleven  above 
zero.  The  average  of  many  years'  observation  plaees  the  mean  winter 
temperature  about  +33^  Fahr.,  which  is  about  that  of  Manheim,  on  the 
Ehine,  and  warmer  than  Munich,  Vienna,  or  Berlin ;  and  about  th6  same 
as  that  of  Washington  (one  thousand  and  ninety -five  miles  f\irther 
south,)  and  warmer  than  New  York,  P]iiladelphia,  or  Baltimore.*  Hie 
cloudiness  and  rain  of  the  summer  season,  however,  prevents  it  from 
being  nearly  as  warm  as  at  any  of  the  places  above  mentioned.  Very 
little  iee  is  made  at  Sitka ;  the  harbor  is  always  open,  and  the  island 
is  noted  for  the  abundance  of  a  small  species  of  humming  bird. 

Inliabitants, — These  are  principally  Indians  in  the  Alexander  Archi- 
pelago. Treated  with  firmness  and  decision,  they  are  harmless ;  but  if 
vacillation  or  weakness  mark  the  dealings  of  Americans,  a«  they  did  the 
pelicy  of  the  Russian  American  Company,  massacres  and  other  exhibi- 
tions of  Indian  virtue  and  courage  will  be  the  inevitable  result.  North 
of  the  archipelago,  on  the  shores  of  Prince  William  Sound,  and  the  north 
shore  of  Cook's  Inlet,  and  on  the  whole  of  Aliaska  Peninsula  and  the 
isLands  south  of  it,  the  inhabitants  are  of  the  Esquimaux  stocky  intel- 
ligent, ingenious  and  docile. 

Natural  productions, — In  the  southern  part  of  this  district,  from  an 
agricultural  point  of  view,  there  is  little  beside  the  timber.  Near  Fort 
Simpson,  Dr.  Kellogg  describes  timothy,  white  clover,  and  medick,  or 
bun*  clover,  as  fiourishing  with  great  luxuriance.  Dr.  Rothrock  says 
the  same  of  the  native  grasses  in  the  interior.  But  south  of  Prince  Wil- 
liam Sound  there- is  so  litle  low  land,  or  j)rairie,  that  there  is  no  good 
opportunity  for  raising  fodder,  and  the  climate  would  render  its  pre- 
servation extremely  precarious.  The  character  of  the.  country  is  so 
rugged  that  it  would  hardly  be  advisable  to  keep  many  cattle:  and 
grain  raising,  on  account  of  the  moisture,  is  not  to  be  thought  of.  At 
Sitkft  some  vegetables  do  very  well.  Turnips,  beans,  peas,  carrots, 
beets,  lettuce,  and  radishes  succeed  well.  Potatoes  are  small  and  watery 
from  want  of  sun  and  excess  of  raof sture.  Cabbages  are  luxnriant,  but 
will  not  head.  Cereals  fail.  The  milk  and  cream  from  a  few  cows  are  very 
good.    Pork  luu3  a  disagreeable  flavor  from  being  fed  on  fish  entraUs,  &c. 

*iSe«  report  of  Lorlu  Blodgett,  in  Rep.  No.  37,  Com.  on  Fosreign  Af&drs,  fortieth  Coa- 
gressy  2d  session;  pago  36.  * 
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There  was  in  ISGo  one  old  liorse,  which  had  evidently  seen  better  days. 
Poultry  does  not  succeed  well.  Lutk6  says  that  the  crows  eat  np  all 
the  young  chickeas,  and  also  deprive  the  sucking  pigs  of  their  tails  I 

To  the  northern  portion  of  this  district  the  above  remarks  do  not 
apply.  Kadiak  and  Cook's  Inlet,  northeast  of  Fort  Alexander,  have 
comparjitively  colder  winters  and  drier  and  warmer  summers  than  the. 
islands  and  coast  to  the  west  or  south  of  them.  Haying  can  be  successfully 
carried  on,  the  native  grasses  being  valuable  for  fcxlder,  green  or  dry, 
while  the  cultivated  grasses  succeed  very  well.  Barley  and  oat^  have 
been  successfully  raised  near  the  settlement  of  St.  Nicholas,*  on  Cook's 
Inlet.  There  is  no  want  of  wood ;  while  it  does  not  encroach  on  the 
lowland,  which  is  clear  of  trees  and  underbrush.  Dr.  Kellogg  says  of 
Kadiak,  "  various  herbs  and  grasses  clothe  the  mountains  to  their  sum- 
mits. The  summer  climate  here,  unlike  Sitka^  is  sufficiently  fair  for 
haying.  We  saw  many  mown  valleys  from  which  a  good  supply  of  hay 
from  the  native  grasses  had  been  secured.  The  cattle  were  fat,  and  milk 
abundant.  The  butter  was  yellow  and  appeared  remarkably  rich,  though 
of  a  disagreeable  flavor,  which  might  be  owing  to  the  manner  of  making." 
The  potatoes  arc  better  than  at  8itka,  bqt  do  not  attain  a  very  large 
size.  It  has  been,  mentioned  that  the  cattle  distributed  to  the  natives 
by  the  Russian  American  Company  did  very  well  in  Cook's  Inlet. 

Timber. — ^The  agricultural  staple  of  the  southern  Sitkan  district  is 
timber.  I  name  the  forest  trees  in  the  order  of  their  value.  The  yellow 
cedar  (O.  NutkcensiSj  Spach.)  is  the  most  valuable  wood  on  the  Pacific 
coast.  It  combines  a  fine,  close  texture  with  considerable  hardness, 
extreme  durability,  and  pleasant  fragrance.  For  boat-building  it  is 
unsurpassed,  in  addition  to  its  lightness,  toughness,  ease  of  workman- 
ship and  great  durability.* 

After  ascending  somedistance  the  mountain  sides  of  the  island  of  Sitka, 
the  wood,  which  appears  in  increased  denseness  before  us,  consists 
particularly  of  a  noble  Thuja  (T.  excelsa^  C.  J^utkamstsJ  This  is  the 
timber  most  valued  here. '  It  occurs  frequently  further  down,"  but  the 
more  predominant  spruce  trees  conceal  it  from  view ;  but  here  it  con- 
stitutes almost  the  entire  timber.f  From  its.  agreeable  perfume,  it  is 
known  to  the  Russians  as  dushnikj  or  scented  wood.  This  is  the  wood 
formerly  exported  to  China,  and  returned  to  us  as  ^^  camphor  wood,"  &c., 
famous  for  excluding  moths.  In  repairing  old  Fort  Simpson,  a  stick  of 
tliis  wood,  among  the  pine  timbers  used  for  nnderpinniug,  was  found  to 
be  the  only  sound  log  after  twenty-one  years'  trial.  A  .wredc  on  the 
beach  at  Sitka,  originally  constructed  of  this  timber,  was  found  thirty- 
two  years  after  as  sound  as  the  day  it  was  built ;  even  the  iron  bolts 
were  not  corroded. 

Sitka  spnice,  or  white  pine  (Abies  SUhensis.)  This  tree,  well  Imown 
in  the  lumber  trade  of  the  coast,  attains  a  large  size,  and  is  noteworthy 
^m  its  invariably  straight  and  slowly  tapeiing  trunk.  The  wood  is 
liot  so  durable  as  the  last  species,  but  is  available  for  many  purposes. 
Ilerolock  {Abies  Meriensianaj  Bong.)  This  species  is  often  confounded 
\^'ith  the  white  ])ine  by  lumber  dealers,  who  stylo  them  both  ^^  Sitka 
pine."  It  is  much  larger  in  its  growth  than  the  noxt  species,  but  some 
botanists  consider  it  a  variety  of  the  balsam.  Balsam  fir  {Abies  Cana- 
densiSy  Mich.)  The  wood  of  Ihis  species  is  almost  valueless,  but  the 
bark,  as  well  as  the  bark  of  the  last  named,  is  used  in  tanning.    Scrub 

pine  {Pinus  contortUj  Dougl.)    This  species  seldom  grows  more  than 

— '— -* 

*  See  Kellogg,  Rep.  Bot.  Alaska. 

t  Mertensy  Utter  xrom,  in  Hooker's  Bot  Misc.,  voL  iiL 
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forty  feet  clear  trank  and  oi/;?htoen  inches  in  diiimeter.  It  passes  as  far 
north  aa  tbe  juncture  of  tke  Lewis  and  the  Pelly  rivers  ia  the  interior, 
but  no  farther. 

Other  trees,  such  as  the  little  juniper,  wild  pear,  and  the  like^  may 
bo  of  some. use,  but  from  their  small  size  or  scarcity  are  of  little 
economical  value. 

In  Kadiak  Dr.  Kellogg  found  the  growth  of  timber  (Abies  Sitl'ensis) 
conlined  to  the  eastern  valleys  and  slopes  of  the  island.  The  largest 
seen  were  throe  feet  in  diameter,  and  ninety  to  one  hundreil  feet  high. 
In  the  gov^irnor's  yard  were  masts  and  spars  over  one  hundred  feet  in 
length,  scarcely  tai>ering  two  inches  in  thirty  or  forty  feet.  These  were 
from  Kadiak ;  but  many  are  brought  in  rafts  irom  Spruce  Island,  tm  or 
fifteen  mile^  off. 

The  wooded  district  comprises  the  whole  Alexander  Archipelago,  and 
the  mainland  north  to  LituyaBay ;  from  this  point  to  Prince  William 
Sound  little  is  known  of  the  chanieter  of  the  timber;  but  iu  the  latter 
locality  tine  timber  aboimds.  and  also  in  the  interior. 

GEISEKAL    SUMMABY. 

While  in  the  Youkon  territory  we  cannot  look  for  self-supporting  ag- 
ricultural districts,  nor  reasonably  exi)ect  any  one  to  obtain  a  susteuance 
by  farming  alone,  stiil  the  settler  called  tliere  to  develop  the  resources 
of  the  country,  be  they  lumber,  iish,  or  furs,  may  have  uii}k  in  hi»  tea^ 
and  many  vegetables  on  his  table,  if  he  iK)ssess  the  energy  and  knowl- 
edge to  make  the  most  of  his  opportunities.  It  will  not  be  necewary 
for  him  to  lely  on  the  products  of  the  chiise  alone,  if  he  will  but  take 
the  necessary  care  to  provide  slielter  for  his  cattle,  and  to  cut  the  pereu- 
Dial  grasses  which  co¥er  the  prairies  and  lowlands  ibr  their  ibdder  during 
the  winter.  • 

In  the  Aleutian  district  is  situated  the  larger  proportion  of  arable  lands, 
and  in  this  and  the  northern  part  of  the  Sitkan  district  fhe  climatic  con- 
ditions are  the  most  favorable  in  the  territory.  Their  resemblance  to 
tlie  conditions  which  prevail  in  Northwestern  Scotland  and  its  iaiands 
has  been  already  demonstrated  at  length;  and  tbe* capability  of  this 
district  for  agriculture  may  therefore  be  reasonably  inferred.  Oats  and 
barley,  possibly  wheat  and  rye,  may  succeed  on  these  islands.  Their 
abundant  capacity  for  producing  root  crops  of  good  quality,  excel)t  pos- 
sibly potatoes,  may  be  considered  as  settled.  That  cattle  will  ilo  well 
there  is  no  doubt;  and  the  Pacitic  coast  may  yet  derive  its  beat  batter 
and  cheese  from  the  Aleutian  and  Northern*^  Sitkan  district.  Sheep, 
goats  and  swine  have  not  been  thoroughly  tried  as  yet^  but  the  in&reiice 
is  that  they  also  would  succeed. 

Most  of  the  berries  found  iu  the  Youkon  territory  are  ccmuBon  to  th« 
Aleutian  district,  and  the  climate,  escei)t  from  its  moisture,  preaents  no 
obstacles  to  the. success  of  some  kinds  of  fniit  trees.  It  ia  to  be  hoped 
that  some  one  will  try  the  experiment.  These  island^^  with  the  ooantry 
around  Cook's  Inlet,  are  unquestionably  the  best  agricidtanil  region  hi 
our  new  ]>ossessions. 

The  resources  of  the  southern  Sitkan  district  lie  apparently  entirely 
in  its  timber.  This  is  unquestionably  needed  on  tlie  PaciQe  mo}}^  and 
is  a  most  valuable  acquisition.  No  better  lumbering  district  could  be  im- 
agined with  water  transportation  everywhere,  and  mountain  sides  so 
steep  that  a  slide,  easily  made  of  comiKwatively  worthless  timber,  will 
conduct  the  more  valuable  logs  directly  to  the  water  side. 

Some  vegetables  will  be  raised  in  the  ftiture  as  iu  the  iwist  j  and  some 
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stock  will  be  kept  in  this  part  of  Alaska,  but  expectations  shonld  be 
moderate.  To  tbe  northern  part  of  this  district  the  renxarks  on  the 
Aleutian  district  will  ap])ly. 

Many  reports  may  be  found  in  circulation,  even  in  official  documents, 
in  regard  to  Alaska,  which  have  very  little  foundation.  It  is  believed 
that  in  this  re^^ort  nothing  is  asserted  which  is  not  susceptible  of  easy 
proof.  It  may  be  said  that  Massachusetts  has  never  exported  any  native 
productions  except  granite  and  ice.  Alaslca,  on  the  contrary,  il'  we  dis- 
miss the  fabulous  stories  of  fossil  ivors',  and  gold  and  silver,  may  be 
able  in  course  of  time  to  give  not  only  ice,  marble,  coal,  and  ship  tim- 
ber, but  butter  and  cheese,  mutton  and  beef.  Perhaps  more  palataUe 
fruit  may  take  the  place  of  the  cranberries,  which  have  already  found 
their  way  to  San  Francisco  markets. 

The  illustrations  accompanying  the  report  are  reduced  from  the  botan- 
ical illustrations  of  Baron  Kittlitz,  by  the  well-known  artist  Miss  E.  B. 
Gre§pe,  and  represent  a  characteristic  scene,  illustrating  the  vegetation 
of  each  of  the  three  districts  mentioned  in  this  report. 

In  the  compilation  of  the  following  list  of  useful  plants  indigenous  to 
Alaska  I  am  indebted  for  assistance  to  IMr.  Wright,  of  the  botanical 
ganlen  at  Cambridge,  Dr.  Eothrook,  and  Dr.  C.  C.  Parry.  It  is  short, 
containing  only  one  hundred  and  eighteen  species,  including  grasses. 

USEFUL  INDIGENOUS  ALASKAN  PLANXa 

Hepatica  tiiloba,  Obmx. — Sitka. 

Coptic  trifolia,  Sal. — Sitka. 

Coptis  asplenifolia,  Sal. — Sitka. 

Aconitum,  var.  delphinifolium. — Sitka  to  Point  Banow. 

Nasturtiiun  palustre,  D.  C. — Youkon, 

C(Jchlearia  fenesti*ata^  E.  Br. — Norton  Sound* 

Liimm  i>erenne,  L. — Youkon. 

Tiifolium  repens,  L. — Sitka. 

Lathyrus  maritimus.  Big. — Sitka. 

Hedysarum  Mackenzii,  Rich. — Youkon. 

Rubus  spectabilis,  Pursh. — Sitka.    Ka^Mf* 

R.  arcticus,  L. — Kotzebue  Sound. 

R.  pedatus,  Sm. — Sitka. 

R.  chamoemorus,  L. — Sitka. 

R.  Nutkanus,  Mog. — Sitka. 

Rosa  cinnamomea,  L. — Youkon. 

Pyrus  rivularis,  Dougl. — Sitka. 

P.  sambucilblia,  Cham. — Sitka.  * 

Ribes  rubrum,  L.  Youkon. 

R.  Hudsonfanum,  Rich. — Youkon. 

R.  prostratum,  L.  Herb. — Sitka. 

R.  bracteosum,  Dougl. — Sitka. 

R.  lacustre,  Pursh. — Pt.  Barrow ;  fruit  poor. 

Archangelica  oflieinalis,  Uoft*. — Sitka,  &c. 

A.  Gmelini,  D.  C. — Sitka,  islands,  &a  • 

Panax  honidum,  Smith. — Sitka. 

Sambucus  i>ubens,  Michx. — l^tkik 

Valeriana  dioica,  L. — Norton  Sound. 

Vaccinium  vitis  idiea,  L. — Sitka,  YoukoBu 

V.  myrtilloides,  Ilooker. — Sitka. 

V.  myrtilhis,  L. — Sitka. 

V.  Chamissouis,  Boug. — Sitka  and  Unalasba. 
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V.  ovalifoliiim,  Smith. — Sitka. 

V,  i)arvifoliuin,  Smith. — Sitka. 

V.  saliciuum,  Cham. — tfnalaska. 

V.  caespitosum,  Michx. — Sitka, 

V.  uligiiiosum,  L. — Sitka  and  northward. 

Vjbunmm  ATilpiris,  L. — Sitka  and  northward. 

Arctostaphylos  alpina,  Spr. — Sitka  and  noFthwardL 

A.  uva  iirsi,  Spr. — Unalaska  and  northward. 

Gentiana  amarella,  L. — Sitka. 

Oxyria  reniformis,  Hook. — Sitka  and  northward. 

Bumex  salicifolius,  Weium. — ^Sitka. 

11,  acetosa,  L. — Kotzebne  Sound. 

K.  domesticus,  Hartm. — ^itka,  northward. 

Polygonum  viviparum. — Sitka,  northward. 

Empetrum  nigrum,  L. — Sitka^  northward. 

Myrica  Gale,  L. — Sitka. 

Abies  Canadensis,  Michx. — Sitka. 

4.'3Iertensiana,  Bong. — Sitka. 

A.  Sitkensis,  Bong. — Sitka.  • 

A.  alba,  Michx. — Youkon. 
Finns  contorta,  Dougl.— Sitka. 

Larix  Dah'urica,  Mert. — Kadiak?  Youkon.. 

Cupressus  Nutkcensis,  Spach. — Sitka. 

Juniperus  communis,  var.  alpina. — Sitka. 

Fritilluria  Kamtschatkensis,  Fisch. — Sitka,  northward/ 

Allium  schoenoprasum,  L. — ^Youkon. 

Veratrum  Escholtzii,  Gray.— Sitka. 

Hordeum  pratense^  L. — Sitka. 

H.  jubatum,  L. — ^Youkon. 

Elymus  Sibiricus,  L. — Sitka. 

E.  arenarins,  L. — Norton  Sound. 

E.  mollis,  Tiin. — Sitka,  northward. 
Triticum  repens^  L. — Kotzebue  Sound. 
Festuca  ovina,  L. — Kotzebue  Sound. 

F.  rubra,  L. — Sitka  and  northward. 

F.  subulat^a,  Bong. — Sitka. 
Bromus  ciliatus,  L. — Kotzebue. 

B.  subulatus.  Led. — Unalaska. 
B.  Aleutensis,  Trin. — Unalaska. 

B.  Sitkensis,  Bong. — Sitka. 
Poa  stenahtha,  Trin. — Unalaska. 
P.  tiavtcans,  Sed. — Unalaska.. 

P.  arctica,  K.  Br. — Sitka  to  Kotzebue. 

P.  cenisia,  All. — Sitka  to  Kotzebue. 

P.  rotundata,  Trin. — Uualaiska. 

P.  Hemoralis,  L. — Kotzebue. 

P.  annua,  L. — Sitka. 

P.  pratcnsis,  L. — Kotzebue. 

Col  podium  fulvum.  Led. — Kotzebue. 

]3upontia  psilosantha,  liupr. — Kotzebue. 

Catiibrosa  aquatica,  Beauv. — Sitka,  Kotzebua.  * 

C.  algida,  Fries. — Kotzebue. 
Atropis  maritima.  Led. — Sitka. 
A.  angustata,  I^d. — Kotzebue. 
Glycena  aquatica.  Smith. — Sitka. 

G.  glumaris,  Led. — Sitka^  Kotzebue. 


*  k. . .' 
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Hicrochloa  borealis,  E.  &  S. — ^Kotzebuo. 

H.  alpina,  H.  &  S. — Kotzebne. 

Trisetum  subspicatum,  Trin.^ — Kotzcbue 

T.  sesqoifiorum,  Tiiii. — Unalaska. 

T.  ceruuuin,  Trin. — Sitka. 

Aim  cflespitosa,  Trin. — Unalaska. 

^\ira,  var  Bottnica,  Trin. — Sitka. 

A.  arctica,  Trin. — Sitka,  Unalaska. 

A.  atropprpurea,  Scbeele. — Sitka,  Unalaska.  * 

Calama^rostis  Aleutica,  Trin. — Sitka,  Unalaska. 

C.  purpurescens,  it.  Br. — ^Yookon. 

C.  strigosa,  Wabl. — Sitka. 

C.  lAponuica,  Trin. — Unalaska. 

C.  neglecta,  Gaert. — Kotzebue  Sound. 

C.  Canadensis,  Beauv. — Kotzebue  Soimd. 

C.  Langsdorlii,  Tnn. — Kotzebue  Sound. 

Arctagrostis  latifolia.  Led. — ^Kotzebuc  Sound. 

Cinna  latifolia.  Led. — Sitka. 

Agrostis  aequival\is,  Trin, — Sitka. 

A.  exarata,  Trin.— ;-Sitka. 

A.  geminata,  Trin. — Unalaska. 

A.  laxiflora,  R.  Br. — Unalaska. 

Pblenm  pratense,  L.— Sitka,  Fort  Simpson. 

P.  alpinuni,  L. — Kotzebue,  Sitka. 

AJopecurns  alpiuus,  Trin. — Kotzebue. 

Other  species  will  no  doubt  bo  added  to  this  list  ux>on  more  careful 
and  extensive  exploration. 

WnjJAM  H.  DALL. 

HosL  HoBACK  Cafbon,  Conimimoner. 


REPORT  OF  THE  EDITOR. 


Sm :  The  abandonment  of  the  long-continnod  usage  of  admitting  volu- 
minous and  desultory  essays  into  the  annual  report  of  the  Department, 
which  was  contemplated  and  in  i)art  accomplished  in  the  volamo  for 
18G7,  is  made  complete  in  the  present  issue.  It  was  diilieult  to  recognize 
the  propriety  of  competing  with  private  publishers  in  the  luresentatiou  of 
exhaustive  treatises  upon  special  toi)ic8,  written  by  private  indiiidoals, 
and  in  no  sense  official,  however  vaUiable  or  complete  the  information 
presented.  -^ 

While  the  domain  of  book-making  and  newspaper  enterprise  was 
invaded,  the  matter  itself  was  not  always  of  the  kind  contemplated  by 
the  organic  act  requiring  reports  ujwn  agricultural  progress  and  investi- 
gation. The  essay  was  the  work  of  a  single  mind,  covering  a  limited 
field  of  observation,  and  prepared  w  ith  the  aid  of  private  resources  only. 
It  was  not  a  statement  of  results  of  Department  labor  and  investigation. 
It  was  not  legitimately  an  official  report. 

It  is  believed  that  the  present  system  will  command  the  approbation 
and  appreciation  of  intelligent  agriculturists.  The  annual  report  of  the 
Department  of  Agriculturii  will  consist  of  the  reports  of  the  Commis- 
sioner and  of  division  officers  and  special  agents  of  the  Department,  in- 
cluding, iinder  the  report  of  the  editor  of  the  annual,  digests  of  the 
researches  of  the  office,  upon  si)ecial  and  timely  topics,  demanded  by 
the  exigencies  of  the  hour,  and  illustrative  of  the  direction  of  rural  eSart 
and  of  the  progress  of  the  time.  Such  investigation  a  may  be  made  with 
the  aid  of  a  large  corps  of  regular  and  special  correspondents^  of  the 
State  and  local  societies  representing  agricidture  and  horticulture, 
and  of  the  diplomatic  rei)resentatives  of  this  countrj^  abroad,  (who  are 
extremely  courteous  in  forwarding  voluntary  information  and  in  respond- 
ing to  special  inquiries,)  as  well  as  of  experts  in  any  line  of  research 
desired,  who  may  be  employed  to  compile  and  enlarge  the  matter  in]K>s- 
session  of  the  Department.  Thus  the  Avork  may  not  be  deprived  of  the 
skill  of  individuals  learned  in  some  specialty ,  w  hile  its  unity  and  con- 
sistency are  not  marred  by  views  from  many  standpoints  and  irreconcil- 
uble  differences  in  statements  of  fact  and  of  opinion. 

In  this  connection  it  is  proper  to  state  that  the  statistics  of  this  office 
apon  Roads  and  Road  Laws  were  digested  and  the  subject  reviewed,  as 
presented  in  these  pages,  by  John  Wilkinson,  of  Baltimore,  landscape 
gardener  and  civil  engineer.  To  Dr.  Lee,  ot  Tennessee,  the  Department  ia 
'  indebted  for  information  presented  in  Concentrated  Fertilizers  in  the 
southern  States ;  to  Thomas  S.  Pleasants,  of  Virginia,  for  matter  con- 
cerning the  Mineral  Resources  of  Virginia ;  to  W.  S.  Clark,  president 
of  the  Massachusetts  College,  for  the  history  of  that  institution;  to  G. 
S.  Wagner,  of  the  I3ce  Journal,  for  analysis  of  Department  statistics 
upon  bee-keeping ;  and  to  John  S.  Illttell,  of  California,  for  the  mattec 
relating  to  silk  culture  in  that  State.  The  Department  is  also  indebted 
to  thousands  of  regular  and  volunteer  coriesi)ondents,  who  labor  without 
reward  for  the  advancement  of  their  favorite  calling,  and  whose  records 
of  experience  and  statements  of  fact  are  embodied  in  the  matter  pre- 
sented in  the  following  pages,  as  compiled  by  the  editor  of  this  volume 
and  his  assistants. 

J.  R.  DODGE. 
Hon.  HoEACE  Capbon,  Coinmwsioner. 
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DEPARTMENT  BUILDING  AND  GROUNDS. 


The  new  buildings  of  the  DepartmoDt  of  Agriculture  \b  one  bnndred  and 
seventy  feet  long  by  sixty-ODe  feet  deep,  Rod  eonmsts  of  a  finiBbed  base- 
ment, three  fiill  fitoriei^,  and  Mansard  roof.  Designed  in  the  renaissance 
style  of  architecture,  the  front  presents  a  center  building  with  main  en- 
trance, flanke4l  by  two  projecting  wings.  The  material  iA  pressed  brick, 
with  brownstone  base,  belts,  trimmings,  and  cornices.  Walking  over  a 
flight  of  swelled  granite  ste])s,  the  visitor  passes  through  the  main  door, 
of  oak  and  ash  woo<l,  into  an  octagonal  vestibule  of  twenty  feet  square 
and  sixteen  feet  high,  the  tloor  of  which  is  laid  with  rosettes  and  l)or- 
ders  of  encaustic  tiles,  and  the  sides  paneled  in  encaustic  paint.  The, 
ceiling  is  decorated  with  ires(*x>  work,  around  a  center,  representing  an 
arlwr  of  vine  foliage,  aud  held  by  American  eagles  with  spread  wiugs; 
arabesque  ornaments  are  sprung  with  four  medallions  illustrotiug  in 
tani,  by  landscape,  light  efi'ect,  and  human  figures,  spiiug,  moruing, 
and  childhood;  summer,  noon,  and  youth;  autumn,  evening,  and  mature 
age;  winter,  night,  and  old  age. 

Aronnd  a  wide  corridor,  similarly  fi||ished,  but  in  plain  style,  are 
grouped  office  rooms  of  twenty  by  twenty  feet  in  size.  The  reception 
room  is  chastely  decorated,  while  the  chief  clerk's  room  is  finished  with 
an  apparently  solid  molded  and  paneled  wainscot  in  curly  wfdnut, 
mahogany,  and  maple,  covering  the  height  of  side  walls,  surmounted  by 
frescoed  stuccor  comiee  and  a  ceiling  in  complementary  colors.  This 
wainscot  is  a  specimen  of  the  ''American  wood-hanging,''  which  is  an 
application  of  wood  to  the  plastered  walls.  The  woocl  is  prepared  in 
strips  of  diflferent  lengths,  of  about  the  thickness  of  imiKJr,  and  is  placed* 
upon  the  walls  by  ])aper-liangers.  The  adjoining  office  of  the  Com- 
missioner is  done  in  the  same  material,  but  in  a  higher  style  of  the  art, 
the  panels  of  rich  bird's  eye  maple  being  bordered  by  friezes  of  mahog- 
any and  blistered  walnut,  altenmting  with  fancy  i)aneled  pilasters  in 
mahogany  and  satin  wood,  all  parted  by  curly  maple  and  set  off  by  gilt 
edges.  This  series  of  rooms  is  completed  by  the  private  office  of  the 
Commissioner,  finished  in  plain  library  style,  with  ^ezes  of  birch,  bor- 
ders of  black  walnut,  and  panels  of  mountain  ash.  The  rohms  tor  cler- 
ical purposes  are  finished  in  plain  encaustic  oil  i>aiut,  with  frescoed 
ceUing»--all  in  dift'erent  colors.  The  western  end  of  this  story  is  occu- 
pied by  the  library,  which  is  furnished  with  mahogany  cases;  and  a  suite 
of  rooms  on  the  eastern  terminus  is  devoted  to  laboratory  ])urposes,  where 
all  cumbersome  a])paratns  is  dispensed  with;  and  an  ample  supply  of 
gas  furnishes  the  modern  heating  power. 

A  double  tiight  of  firfc-proof  stairs,  of  wrought  and  cast  iron,  in  the 
center  of  the  building,  and  opposite  the  vestibule,  lit  by  a  grand  win- 
dow glazed  with  stained  glass,  leads  to  the  second  storj',  the  main 
or  central  part  of  which  is  approjmated  to  the  Museum  of  Agricul- 
ture, a  hall  one  hundred  and  two  feet  in  length,  fifty -two  feet  in  width, 
and  twenty-seven  feet  high.  There  are  three  large  entrance  doors, 
of  six  by  twelve  feet,  of  artistic  design.  The  size  and  style  of  the  ten 
windows,  each  seven  by  sixteen  feet,  pai-take  of  the  character  of  the 
modem  exhibition  palaces.  The  hall  is  crowned  by  a  bold  coved  stucco 
cornice,  the  lines  of  which  are  broken  rhythmically  by  heavy  brackets, 
in  the  sculpture  of  which  colossal  Indian  busts  tbrm  prominent  leat- 
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ures.  The  /xrond  cove  itself  is  adorned  by  a  chain  formed  of  festoon 
and  groups  of  flowers  and  fruits  with  medallion  shields,  into  which  tli 
escutcheons  of  the  United  States,  surrounded  by  those  of  the  thiity-sevo 
States  of  the  Union  in  chronological  succession,  are  worked.  The  cq'v 
ing  is  divided  into  fifteen  heavily  molded  panels,  the  centers  of  wbid 
are  occupied  by  rosettes  conforming  with  each  other  in  general  outliiK 
but  each  having  distinct  details.  The  colors  of  the  hall  are  in  neiitrii 
tints,  which  are  diversified  mainly  by  the  heraldic  colors  of  the  escuKiI: 
eons.  The  fiu-niture  of  the  hall  consists  of  elegant  glass  cases,  witi 
solid,  dust-proof  walnut  frames,  surmounted  by  architraves,  friezes,  an< 
cornices,  bearing  carved  volutes  with  intermediate  vases  and  busts 
Perhaps  the  most  noticeable  piece  of  furniture  is  the  redwood  tablo,  th 
top  of  which,  seven  and  a  half  by  twelvo  feet,  is  formed  of  the  largea 
plank  in  the  world,  sent  to  the  Department  from  Calilornia. 

At  the  western  terminus  of  the  museum  are  located  the  working  room 
.  of  the  entomologist,  and  a  room  of  extra  size,  containing  in  walnut  case 
a  valuable  herbarium.  At  the  eastern  terminus  of  the  nluseum  are  th 
rooms  of  the  statistician. 

The  third  story  of  the  building  contains  rooms  for  miscellaneous  pui 
I>08es^  assorting  and  putting  up  seeds,  &c.,  and  is  ui  direct  and  eas; 
comraunicivtion  with  the  basement  by  means  of  a  large  elevator. 

The  whole  builduig  is  heated  by  ste>am,  two  boilers  tliirteen  fee 
long  by  forty-eight  inches  difn^eter  being  located  in  a  fire- proof  apart 
ment  of  the  basement.  iSIost  of  the  rooms  are  heated  by  circulated  ai 
passing  from  outside  through  coils  of  steam  pipes  in  the  basement,  am 
ascending  hi  tin-lineil  flues,  which  feed  the  registers  in  the  rooms.  Eacl 
room  has  an  independent  heating  power. 

Tlie  whole  work  has  been  executed  under  the  superintendence  of  Mr 
Adolph  Oluss,  the  architect 

GROUNDS  OF  THE  DEPARTMENT  OF  AGKICtJLTUIlE. 

For  the  purpose  of  preventing  dampness  in  the  walls,  a  water-tigh 
concrete  walk  closely  surrounds  the  building;  opposite  the  principa 
front  this  concrete  surface  is  fifty  fiMjt  in  width  the  entire  length  of  tin 
building,  thus  giving  ample  room  for  the  approach  and  departure  of  car 
riages.  The  space  in  the  immediate  front  is  laid  out  as  a  strictly  geo 
metrical  flower  garden  with  architectural  appendages,  such  as  vases  and 
statuarj'.  It  is  divided  by  a  terrace  wall,  to  be  ornamented  witi  stone 
balusters  and  pediments  for  the  reception  of  plant  vases;  communica 
tion  with  the  lower  garden  being  provided  by  stone  steps,  the  whoh 
forming  a  proper  arrangement  for  the  harmoiuous  connection  of  ttn 
building  and  its  surroundings.  This  connection  is  maintained  at  th< 
ends  by  large  growing  trees,  bilt  the  immediate  front  will  be  kept  open 
thus  avoiding  the  common  error  of  preventing  the  building  from  bein| 
viewed  as  an  architectural  design,  a  fault  i)ainfully  apparent  in  mani 
fine  structures,  in  which  beauty  of  their  architectural  teatures  is  wholl] 
lost  by  dense  gi'owths  of  trees  and  shrubbery. 

The  plant  houses  are  located  west  of  the  Department  The  desigi 
iuclndes  a  range  of  glass  structures  with  a  front  three  hundred  and  twenti 
feet  in  length  by  thirty  feet  in  width.  These  include  apartments  foi 
the  culture  of  exotic  fruits,  of  which  a  collection  is  being  formed  for  i 
complete  series  of  the  citrus  family,  a  class  of  fruits  now  extensively 
produced  in  Florida  and  other  southern  States,  of  which  family  severe 
fine  varieties  of  oranges  and  lemons  have  already  been  introduced  an( 
propagated  for  trial  in  this  country,  and  for  an  extensive  collection  o 
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medical  plants,  also  those  furnishing  textile  fibers,  useful  gums,  sugars, 
and  dyes.  Structures  for  orchard  houses,  cold  graperies,  and  other  pur- 
poses, are  to  be  extended  in  the  rear ;  the  entire  design  forming  a  com- 
pact and  economic  arrangement  specially  adapted  to  the  various  piuT>os^s 
contemplated  in  its  erection. 

The  largest  portion  of  the  inclosed  area  upon  whicli  the  building  is 
located  will  be  appropriated  to  an  arboretum  or  a  collection  of  hardy 
trees  and  shrubs.  While  these  are  planted  in  accordance  with  a  botani- 
cal system,  each  order  and  tribe  of  plants  being  united,  yet  the  landscape 
effect  has  been  carefully  studied,  thus  pi-oducing  a  combination  altogether 
novel,  that  of  forming  pleasure-ground  scenerj',  and  retaining  a  strict 
systematic  classification  of  the  trees  and  shrubs  employed  in  producing  it. 

About  ten  acres  are  set  apart  for  experimental  purposes,  for  testing 
varieties  of  small  fruits,  seeds,  and  for  the  propagation  and  culture  (S 
hardy  plants. 

13 


HINTS  IN  HORTICULTURE. 


HEDGES  AND  HEDGE  PLANTS. 

Lire  fences,  as  tbey  are  very  proi)erly  termed,  have  long  been  held  in 
high  estimation  for  inclosiires  when  plants  saitable  for  the  purpoaecould  be 
secured.  The  maintenance  of  efficient  fencing  is  a  heavy  taix  upon  all 
who  occupy  land,  and  the  cost  is  greatly  increased  when  the  materials 
are  difficult  to  i)rocnire,  and  require  frequent  repairs,  if  thachronologi- 
cal  history  of  fences  should  ever  be  written,  it  might  be  divided  into  three 
epocns :  the  temporary,  the  equivocal,  and  the  permanent ;  or  the  period 
oiithe  wooden  fence,  the  live  fence,  (possibly  including  the  wire  fence,) 
and  the  fence  of  stone.  To  obtain  a  good  hedge  requires  a  suitable 
plant,  care  in  its  formation,  and  proper  keeping  afterwards.  Neglect  of 
any  one  of  these  essentials  will  prove  fatal  to  the  object  in  view,  whether 
as  a  protection  against  depredators  or  as  a  shelter  for  ameliorating 
local  climates. 

For  farm  hedges  there  are  only  two  plants  which  can  be  considered  as 
being  i)erfectly  satisfactory.  These  are  the  Osage  orange  and  the  honey 
locust.  The  Osage  orange  f Madura  atiraniiacaj  is  perhaps  to  be  pre- 
ferred in  localities  where  it  is  sufiiciently  hardy.  It  is  cheaply  prodaced, 
of  rapid  growth,  thickens  its  branches  freely  when  pruned,  has  formida- 
ble thorns,  is  not  liable  to  insect  injuries,  not  eaten  by  cattle,  and  will 
grow  in  any  soil  of  ordinary  fertility.  The  honey  locust  fOleditschia 
triacanthos)  is  a  good  plant  in  more  northern  localities,  where  the  Osage 
orange  is  destroyed  by  cold.  It  is  also  well  supplied  with  thorns,  is  ot 
rapid  growth,  and  will  make  a  fence  as  soon  as  the  other.  It  has  very 
beautilnl  and  delicate  foliage,  and  is  njore  robust,  but  less  dense,  than 
the  Osage — which  is  rather  an  advantage  than  otherwise  for  a  strong 
fence.    JSome  of  the  best  hedges  in  the  country  arc  of  this  plant. 

Seeds  or  ])lants  of  either  of  the  preceding  are  easily  obtained;  but, 
where  time  is  a  matter  of  consideration,  it  will  be  advisable  to  procure 
plants,  which  are  now  produced  in  large  quantities  by  nurserymen,  and 
sold  at  prices  much  less  than  the  cost  of  gi'owing  them  on  a  small  scale. 
It  is  scarcely  possible  to  form  a  good  hedpre  by  sowing  the  seed  on  the 
position  which  the  hedge  is  to  occupy.  The  casualties  of  growth  will 
certainly  produce  many  weak  i)lants  that  will  be  eventually  destroyed  by 
their  stronger  neighbors,  leaving  unsightly  blanks,  and  greatly  diminish- 
ing the  uniform  elliciency  of  the  hedge.  When  the  plants  are  properly 
assorted  as  to  size  before  setting,  an  equality  of  growth  is  at  once 
established. 

In  i)reparing  the  soil  for  a  hedge-row,  a  breadth  of  three  to  four  feet 
will  be  amply  sutlicient.  If  plowed,  the  ridges  shoidd  be  thrown  toward 
the  center,  forming  a  slightly  mounded  finish.  In  stiff  soils  this  can  be 
done  to  a  greater  advantage  in  autumn  by  throwing  the  furrows  on  each 
side  from  the  center  of  the  hedge  line,  so  that  the  frosts  of  winter  may 
penetrate  and  loosen  the  subsoil ;  and  then  throwing  them  together  in 
spring,  to  be  ready  for  i)lanting. 

The  best  distance  to  set  plants  is  from  ten  to  fourteen  inches  apart, 
and  in  a  single  row.  On  poor  soils,  or  for  a  mere  ornamental  dividing 
hedge,  the  closer  distance  may  be  adopted ;  and  for  a  strong  fence,  or 
on  rich  soils,  the  wider  will  not  be  too  great.    They  may  be  set  either  in 
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fall  or  spring,  according  to  the  location.  If  the  position  is  elevated,  and 
the  soil  naturally  dry,  fall  planting  is  to  be  preferred ;  in  low  positions, 
or  in  wet  soil,  spring  planting  is  safer,  as  the  plants  are  liable,  in  such 
soils,  to  be  tbrown  out  of  the  ground  during  winter.  Even  in  wet  soils, 
however,  the  practice  of  planting  in  the  fall  has  of  late  been  adopted, 
and  with  perfect  success,  by  placing  the  plants  in  a  slanting  position, 
instead  of  au  upright  one,  and  covering  them  slightly  with  litter.  No 
hedge  will  be  perfectly  satisfoctory  in  soils  saturated  with  water  during 
winter. 

The  i)erfection  of  a  hedge,  even  with  the  best  plant^*^,  depends  alto- 
gether upon  the  treatment  it  receives  in  its  early  growth.  Neglect  in 
pruning,  during  this  jieriod,  can  seldom  be  remedied  in  after  years ; 
and  to  this,  more  than  to  any  other  cause,  faihires  in  forming  good 
hedges  may  be  attributed.  A  brief  statement  of  the  principles  involved 
in  forming  them  will,  therefore,  be  given. 

The  only  form  in  which  a  hedge  can  be  kept,  to  be  of  service  as  a 
fence,  is  that  of  a  pyramid.  When  it  has  attained  a  height  of  five  feet, 
it  should  be  at  least  three  feet  wide  at  the  base  or  surface  of  the 
ground.  All  pruning  must  be  directed  with  a  \iew  to  securing  this 
form.  When  the  plants  are  first  set  out,  they  should  be  pruned  back 
to  within  three  inches  of  the  ground,  and  allowed  to  grow  undisturbed 
during  the  first  season,  their  growth  in  the  meantime  being  encouraged 
by  juilicious  cultivation.  At  the  termination  of  the  yearly  growth,  the 
plants  should  again  be  pruned  down  to  within  four  inches  of  the  first 
pruning,  and  the  side  shoots  below  this  point  also  be  removed  to  within 
an  inch  of  the  main  stem.  This  severe  pruning  of  the  branches  will 
give  to  the  roots  a  vigorous  growth ;  and,  when  the  buds  burst  in  spring, 
strong  shoots  will  immediately  follow.  During  this  second  year's  growth 
the  hedge  maj'  be  partially  shaped  by  rei)ressing  the  growth  of  the 
strongest  peri)cndicular  shoots,  and  encouraging  those  of  horizontal 
tendency.  Practically  this  is  accomplished  by  going  over  the  plants 
about  the  end  of  Jiiue,  and  cutting  all  upright  shoots  back  to  a  point 
about  eight  inches  above  the  previous  winter  pruning,  taking  care  not 
to  disturb  a  shoot  or  leaf  on  the  side  branches  below  that  point.  Jn 
thus  cutting  back  the  upright  shoots,  the  side  growth  will  be  increased, 
and  a  breadth  of  base  secured,  which,  at  this  stage  of  growth,  is  the 
most  important  point  of  aU.  In  the  following  winter  the  hedge,  if  it 
has  progressed  at  all  favorably,  may  be  pruned  down  to  fourteen  inches 
in  height  from  the  ground  surface,  with  the  horizontal  branches  extend- 
ing from  nine  to  twelve  inches  on  each  side.  The  principles  of  pruning 
are,  that  growth  is  repressed  by  summer  trimming,  and  encouraged  by 
pruning  after  the  leaves  have  fallen.  By  keeping  these  facts  in  mind, 
and  practicing  accordingly,  the  shaping  of  a  hedge  is  only  a  work  of 
time.  The  lower  branches  can  always  be  retained  as  healthy,  and  pro- 
duce as  much  density  of  foliage  as  the  upright  portion  of  the  plants, 
if  the  pyramidal  form  is  strictly  maintained;  but  if,  at  any  time,  the 
upright  growth  predominates,  the  lower  limbs  will  proportionately  lose 
vigor.  The  upright  shoots  should,  therefore,  be  pruned  during  summer, 
in  order  to  weaken  the  growth  at  that  point,  and  to  strengthen  and 
keep  the  base  of  the  hedge  vigorous  and  close.  The  principal  i)runing 
of  the  lower  branches  should  be  performed  during  winter. 

This  is  the  only  way  in  which  a  hedge  can  be  made  that;  will  be 
eftective  as  a  fence ;  and  the  neglect  of  the  principles  here  suggested  is 
generally  the  origin  of  the  conflicting  opinions  with  regard  to  the  value 
and  efficiency  of  hedges  as  farm  fences.  They  may  receive  some  atten- 
tion for  9-  year  or  two,  but  when  it  becomes  thoroughly  understood  that 


19G  AGJRICULTUPwAL   KEPORT. 

tUcycauuot  be,  preserved  unions  trimmed  during  summer, Tvhcn  attention 
is  wholly  8iv(»ii  to  ordiuary  cro])s,  fanners  arc  not  always  disposed  to 
frive  hedges  the  attention  necessary  to  keep  them  in  j?ood  condition ;  and 
therefore  they  i'ail  to  be  of  service.  It  should,  however,  be  remepibered 
that,  as  the  hedge  becomes  perfect,  the  yearly  labor  to  keep  it  in 
order  gradually  becomes  less ;  and  at  no  time  does  it  require  so  much 
labor  as  that  required  to  keep  a  common  wooden  fence  in  good  repair. 

For  i)uri>o.ses  of  prote(*tion  and  shelter  to  gardens,  or  as  dividing  lines 
in  tlu?  grounds  of  country  and  suburban  residences,  hedges  are  of  the 
gTcatest  utility.  For  th(»so  purj)oses  there  is  an  extensive  choice  of 
plants,  both  evergreen  and  deciduous.  A  well-grown  evergreen  hedge 
is  found  to  be  as  congenial  a  protection  for  the  giirden  as  a  brick  wall. 
The  commorcial  value  of  shelter,  in  accelerating  early  crops,  is  not  so 
generally  knovv'u  as  it  deserves  to  be;  yet  it  is  fully  appreciated  and 
adopted  by  many  of  the  most  successful  cultivators;  and,  as  a  meims  of 
arresting  drying  winds  and  lessening  evaporation  in  level  tracts  desti- 
tute of  trees,  no  Just  estimate  can  be  made  of  the  intrinsic  value  of 
close-ioliaged  hedges. 

Among  evergTcen  i)lants  the  Norway  sprucxj  (Abies  cxcclsa)  is  the 
most  valuable  where  a  high,  strong  wind-break  is  necessary ;  and,  for 
the  pur|)oses  of  sheltering  orchards  and  vineyards,  it  is  unsur|)a8sed. 
It  will,  in  time,  form  a  very  dose  and  compact  hedge  when  trimmed; 
but  to  produce  an  elfective  shelter  in  the  shoitest  period,  the  plants 
should  be  set  four  to  six  feet  apart  in  the  row  or  line,  and  allowed  to 
grow  undisturbed,  so  far  as  pruning  is  concerned,  until  the  leading  or 
top  shoot  reaches  the  required  height.  Then  by  merely  trimming  the 
top,  so  as  to  keep  it  at  this  height,  the  side  branches  will  S[)read  and 
interlace,  forming  a  screen  quite  as  elfective  and  more'beautiful  than  a 
closely-clipped  hedge. 

•  For  general  purposes,  perhaps  the  most  useful  plant,  all  things  con- 
sidered, lor  an  evergreen  hedge,  is  the  American  a^bo^•^it£B  {Thuja 
occklentalis,)  Its  habit  of  changing  to  a  dingy  brown  color  uniing 
winter  is  a  fault  easily  overlooked,  and  more  than- compensated  by  its 
numerous  good  qualities.  It  is  a  ])lant  of  free  gTowth,  readily  trans- 
planted, of  comparatively  small  cost,  and  grows  well  in  any  goiod  soil, 
but  preferably  in  a  clayey  loam.  Plants  of  one  foot  in  height,  set 
twelve  to  fourtec^n  inches  apart,  will  reach  live  feet  in  as  many  years. 
The  variety  iSibirica  is  more  compact  in  gi'owth,  and  forms  a  iierlect 
and  shapely  hedge,  without  any  trimining  whatever. 

The  most  beiuitiful  and  graceful  hedges  are  formed  by  the  hemlock 
spruce  {Abies  Canadensis.)  Although  sometimes  of  slow  growth  after 
removal,  yet  it  develops  rapidly  when  once  fairly  established.  Nothing 
can  exceed  the  beauty  of  its  i>endant  branches  of  delicate  foliage;  and 
no  other  plant  will  admit  of  shearing  into  so  dense  a  wall  of  green  as 
this.  For  a  dividing  line  in  the  pleasure  groimd  or  flower  garden  it  is 
most  admirably  suited. 

When  such  beautiful,  hardy  evergreens  as  Cttpressns  Laicsoniana  and 
Ciiprcssiw  Xutkaensis  become  more  i)lenti('ul,  and  can  be  procured  in 
quantities  at  reasonable  prices,  they  will  be  largely  emi)loyed  as  hedge 
plants  of  the  most  select  and  choice  kinds. 

There  is  a  great  variety  of  deciduous  plants  well  adapted  for  inside 
hedges,  such  as  may  be  planted  for  ])rotection  of  crops,  or  as  ornamental 
dividingTines  in  gardens,  but  which  will  not  be  suitable  as  fences  for 
stock ;  of  these  a  few  of  the  best  may  be  mentioned : 

The  Buckthorn  {Rhamnus  cathartivus,)  nlthow^h  of  slender  growth, 
forms  a  toler;ihly  /r*>o«l  l)cNlg(».     It  has  a  glossy  and  lively  green  foliage, 
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which  it  retains  quite  into  winter,  thus  affordiufi;  protection  for  a  lenjith- 
ened  period. 

A  very  beautiful  hed{;Q  vixu  be  |)roduee<l  from  the  connuou  En;ri*o!i 
maple  {Acer  campeatrc)  This  small  tree  is  uaturally  compact  in  its 
habit  of  frrowth,  and  requires  veiy  little  pruning  to  keep  it  in  iorm. 
For  a  sheltvr  belt,  when  a  smoothiy-trinimed  hedge  may  not  be  desired, 
this  will  be  found  suitable.  It  lias  small  foliage,  and  the  whole  plant 
is  eminently  ne.it,  hardy,  and  free  from  insects. 

The  l£uix>[)ean  hornbeam  {Carpinus  Lctidut)  is  a  good  hedge  i>lant.  It 
has  a  very  dense  foliage,  and  the  small  ovate  leaves  are  c^losely  s(*t  on 
the  branches.  It  is  rather  slow  in  giowth,  but,  in  cousecpience  of  not 
requiring  to  be  shortened  by  pruning,  as  is  the  case  with  luxuiiant 
plowing  ]>lants,  the  growth  is  economized  an<l  a  hedge  soon  formed, 
hi  ancient  gardening,  when  topiaiy  work  was  fashionable  an<l  plants 
were  trained  and  pruned  into  forms  of  birds,  vases,  &c.,  the  hornbeam 
was  largely  used  and  held  in  high  esteem. 

A  pleasing  variety  of  color  may  bo  introduced  by  forniing  a  hedge  ot 
the  purple-leaved  berbeny  {Berleri»  vulgaris,  var.  purpurea,)  This  plant 
persistently  retains  its  color  throughout  the  summer,  and  with  care  can 
be  kept  in  good  shape  as  a  hedge. 

For  rapid  giowth,  easy  proi)agation,  and  ample  foliage  of  shining 
deep-green  color,  there  is  no  plant  superior  to  the  Japan  privet  {Ligus- 
trttm  Japonicum.)  This  must  not  be  confounded  with  the  common  i>rivet, 
(Ligustriim  vulgare,)  a  small-leaved 'and  much  inferior  plant.  Cuttings 
of  the  Jai)aii  [uivet  may  be  inserted  at  once  where  the  hedge  is  to  be 
formed.  They  will  root  quite  as  si)eedily  as  the  easiest  rooting  willow 
twig.  A  si)lendid  shelter  or  screen,  eight  feet  in  height  and  foui*  feet  in 
width,  has  been  grown  in  live  years  from  the  time  of  inserting  the  cut- 
tings. It  is  almost  an  evergreen,  retaining  its  foliage  even  alter  severe 
frost.  Twenty  degrees  of  frost,  in  December,  has  no  efl'ect  on  tho 
fohage,  and  for  at  least  nine  months  of  the  year  it  is  clothed  with  the 
richest  verdure. 

For  sheltering  orchards,  vineyards,  or  fields,  a  free-growing  phint,  of 
com|uict  habit,  should  be  selected.  Such  are  the  Osage  orange,  white 
birch,  English  bird  cherry,  honey  locust,  English  maple,  Euroi>can  larch, 
English  alder,  many  of  the  willows,  and  the  Lombardy  poplar.  Any  of 
these  will,  in  a  few  years,  allbrd  an  eflicient  slielter.  They  may  be 
planted  fnmi  four  to  six  feet  ai)art,  and  allowed  to  take  their  natural 
Imbit  of  growth  until  they  reach  a  height  of  ten  or  fifteen  feet.  If  the 
toi)s  are  then  removed  or  checked,  so  as  to  repress  upward  elongation, 
they  will  spread  and  interlace  their  lower  blanches,  forming  a  thick 
shelter,  without  the  trim,  formal  appearance  of  a  regularly  cut  hedge. 

It  may  be  salely  asserted  that  no  lengthened  period  of  unifonii  suc- 
cess in  fruit  culture  can  be  realized  in  exposed  situations,  unless  a  sys- 
tematic plan  of  sheltering  by  belts  or  hedge  rows  is  intnxluced;  and 
the  time  is  last  approaching  when  no  i)orson  will  think  of  planting  fruit 
trees,  or  raising  fine*  Iruits  of  any  kind,  without  first  preparing  for  them 
a  thoroughly  luotected  situation. 

mCULIARlTlDS  AND  ADAPTATION  OF  TEEES. 

TrcC'i  /or  ntntt  planting. — The  silver  maple  {Acer  ilanycarpum)  luis 
al\vii\s  l:een  held  in  high  rei)ute  as  a  shade  tree;  and  although  from  its 
livquent  use  it  has,  in  some  sections,  eoine  to  be  con.-idered  as  a  v<i,nmon 
tree,  its  selection  for  this  ])urpose  is  very  ai)proi)riate.  It  possesses,  in 
a  high  degree,  the  qmUities  usually  sought  for  by  those  in  treeless  local- 
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ities,  being  of  rapid  p^rowtli,  easily  transplanted,  perfectly  hardy,  of  an 
upright  rather  than  a  spreading  habit  of  growth,  and  having  foliage 
not  so  dense  as  to'  impede  a  free  circulation  of  nir,  a  commendable  qual- 
ity, since  a  partial  shade  is  more  desirable  near  a  building  than  .in 
impenetrable  mass  of  foliage,  which  retards  evaporation  and  cixjates 
dampness.  It  is,  moreover,  a  healthy  tree,  not  subject  to  diseases ; 
neither  is  it  peculiarly  preyed  upon  by  insects.  It  also  grows  rapidly 
from  the  se(?d.  The  fruit  ripens  in  June;  and,  if  planted  immediately, 
will  produce,  in  good  soil,  plants  two  or  three  feet  in  height  the  same 
year;  neither  is  it  liable  to  produce  suckers,  an  objectionable  tendency 
peculiar  to  some  iree-growing  trees. 

The  sugar  maple  {Acer  saccltarinum)  is  one  of  the  most  beautiful  oi 
all  the  maples ;  indeed,  few  trees  of  any  species  can  equal  it  in  state- 
liness  and  graceful  habit;  and  if  to  the  oak  is  given  the  honor  of  being 
the  king  of  the  forest,  we  may  claim  for  the  sugar  maple  the  title  of  the 
queen.  No  other  tree  supports  an  equally  massive  head  of  foliage  by 
so  slender  a  stem.  It  is  more  compact  in  its  growth  than  the  preceding 
species,  with  a  greater  density  of  foliage ;  but  its  crowning  beauty  is 
the  superb  coloring  of  the  leaves  in  autunui.  For  promenades  or  street 
planting,  it  is  one  of  the  most  desirable  of  ornamental  trees.  Large 
trees  are  impatient  of  removal ;  therefore  small-sized  plants  are  to  be 
preferred  for  transplanting. 

The  black  sugar  maple  (Acer  mccharinum^  var.  nigrum)  is  in  no  way 
inferior  to  the  preceding.  The  foliage  is  somewhat  larger,  and  slightly 
downy  beneath,  changing  to  deep  orange  color  in  autumn. 

The  American  lime  or  linden  {TUia  Americana)  is  a  lofty-growing 
tree,  well  adapted  to  i)lantnig  wide  avenues,  where  it  will  have  ample 
room  to  spread.  It  does  not  thrive  well  in  crowded  cities,  being  more 
healthy  in  suburban  localities.  It  is  easily  transplanted,  and  makes 
rapid  growth  in  lotimy  soils. 

The  English  linden  {Tilta  Europcca)  is  a  conical-shaped  tree,  and 
thereibre  well  iittcd  for  street  shade.  The  llowers  are  very  sweet  and 
attractive  to  insects,  and  it  has  been  recommendel  as  a  tree  of  interest 
to  bee  keepers.  This  species  of  linden  is^  in  some  localities,  subject  to 
the  atta(!ks  of  borers ;  but,  notwithstanding  this  objection,  many  fine 
specimens  may  be  seen  in  cities. 

The  American  elm  {Ulmns  Americana)  has  been  in  high  repute  as  a 
street  tree ;  but  its  liability  to  injury-  i'rom  insects,  which  destroy  the 
foliage  during  summer,  givatly  diminishes  its  value,  and  it  is  not  now 
so  generally  planted  as  formeriy.  The  European  elm  ( Ulmns  eampestris) 
is  more  upright  in  growth  than  the  preceding,  but  neither  of  them  can 
be  recommended  exce])t  for  wide  avenues  and  localities  where  they  are 
exemi)t  from  the  leaf  insect. 

The  English  ash  {Fraxinv.s  excehior)  oi  all  the  fine  trees  of  this  family, 
is  the  best  fitted  lor  street  planting.  In  very  poor  soils  it  forms  a 
rounded  head;  but  in  those  which  are  rather  wet  than  dry  it  becomes 
erect  and  grows  v;ith  considerable  rapidity.  It  is  easily  transplanted, 
and  retains  its  foliage  until  very  late  in  autumn,  but  is  among  the  latest 
to  ])ut  forth  in  spring. 

The  tulij)  poplar  [Liriodcndron  hiUpifera)  maybe  claimed  to  be  one  ot 
the  most  uniciue  Jind  beautiful  of  deciduous  trees.  It  is  not  suipassed 
in  the  beauty  of  its  foliage  and  flowers,  in  the  columnar  massivenessand 
elegance  of  its  stem,  or  the  general  symmetry  of  its  development.  In 
good  soil  it  niak(\s  a  very  ra[)i(l  growth,  as  much  so  as  the  silver  maple; 
but  it  is  rather  diiricult  to  transplant  successfully.  To  insuitj  success  it 
should  be  x)repared  by  fr(>queut  removal  while  young,  so  as  to  secure  a 
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mass  of  fibrous' roots  near  the  stem ;  or  it  may  be  planted  in  the  place 
desired  for  ita  permanent  location  vbile  Te«rj  small.  In  either  case  it  is 
advisable  to  prune  the  branches  close  back  at  the  time  of  removal.  In 
transplanting  trees  Irom  ten  to  twelve  feet  or  more  in  height,  which 
have  not  undergone  removal  from  the  seed  rows,  the  only  safe  mode  is 
to  cut  off  the  entire  stem  near  the  surface  of  the  ground,  liiPting  the  roots 
with  care.  Trees  treated  in  this  manner  have  grown  to  a  height  of  ten 
feet  in  four  years  after  removal.  When  cut  down  as  directed  above,  a 
great  many  shoots  will  proceed  from  the  base.  The  most  promising  of 
these  should  be  selected  as  the  future  stem,  the  others  being  cut  away. 
This  fine  tree  is  not  injured  by  insects.  The  foliage  is  of  a  bright  green 
daring  summer,  changing  to  a  bright  yellow  in  autumn. 

In  planting  a  line  of  trees  in  a  street  or  an  avenue  only  one  variety 
should  be  used.  A  mixture  of  kinds  in  such  positions  is  as  much  at 
variance  with  good  taste  as  the  mixture  of  orders  in  the  columns  of  a 
building.  As  taste  improves  we  may  expect  to  see  planting  as  much 
mider  the  control  of  city  authorities  as  the  setting  of  curbstones  and 
the  paving  of  sidewalks  are  at  the  present  time. 

Eaund'keaded  trees. — Trees  of  this  form  are  well  adapted  to  planting 
private  avenues,  and  short  entrance  roads  through  the  usually  limited 
lawns  of  suburban  ornamental  grounds,  combining  utility  of  shade  with 
beauty  of  development.  As  single  specimens  also  on  lawns,  where  they 
will  have  ample  space  for  growth,  their  individual  features  and  clrarac- 
teristicR  will  be  shown  to  advantage. 

The  Norway  maple  {Acer  platanoides)  forms  an  extremely  dense  mass 
of  foliage,  of  a  very  dai'k  green  during  summer,  changing  to  yellow  in 
autumn.  The  racemes  of  flowers  are  ornamental,  but  should  ]ye  removed 
from  young  trees  newly  trauKplanted,  as  their  growth  is  greatly  retarded 
wheu'the  tiowers  are  allowed  to  remain.  Theetfect  of  removal  frequently 
throws  the  plant  into  a  fruiting  state.  The  Norway  maple  is  not  of 
rapid  growth,  but  its  compact  habit  renders  it  very  desirable  tor  plant- 
ing ou  small-sized  lawns,  or  for  sliading  walks  in  the  pleasure  ganlen. 

The  red  maple  (Acer  rtibrum)  is  a  well-known  tree  of  great  beauty, 
conspicuous  for  early  flowering,  enlivening  the  forest  with  scarlet  and 
crimson  blossoms  at  the  earliest  approach  of  spring.  In  the  fall  the 
leave*  change  to  a  bright  scarlet,  forming  a  pleaising  contrast  with  the 
prevailing  yellow  colors  in  forest  scenery  at  that  season.  On  account 
of  its  not  rooting  veiy  freely  when  it  is  large,  small  plants  should  be 
selected ;  and,  even  with  these  it  will  be  advantageous  to  i)rune  back 
the  branches  closely  at  the  time  of  removal. 

The  white  ash  (Fraxinns  Americana)  is  a  native  species,  and  forms  a 
noble  looking  tree,  in  general  appearance  resembling  the  wliite  oak.  As 
an  isolated  specimen,  in  rich  soils  it  assumes  a  symmetrical  though  not 
a  formal  outline.  To  attain  i)ert*ection  it  must  not  l>e  crowded  by  other 
plants:  this  ])recaution,  however,  is  applicable  to  all  trees,  when  their 
iudividua)  hal)its  and  natural  outline  of  growth  are  to  be  developed. 

Yellow  wood  {Cladrantis  Huctoria)  is  a  western  tree,  not  much  ])lanted 
in  onianiental  collections,  althougli  few  plants  are  more  attractive  or  so 
disening  of  attention.  It  is  one  of  the  most  unique  trees  for  ncatly- 
l)lanted  lawns  of  moderate  extent.  One  of  its  most  ^Jitrikiiig  peculiari- 
ties is  the  regidarly  shaped  inotuberance  formed  at  the  ixunt  of  junc- 
tion of  the  branches  with  the  main  stem.  The  leaves  are  pinnated,  and 
change  to  yellow  in  autumn.  The  tiowers  ai-e  sha])ed  like  those  of  the 
pea,  of  a  yellowish  color,  and  in  general  aspect  resembliug  the  yellow 
locust. 

The  horse-chestnut  {JSsculus  Eippocastanum)  is  a  tree  with  heavy  foli- 
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apfc  and  of  symmetrical  form.  It  puts  forth  its  leaves  early  in  si)rin: 
and  is  distinguished  at  that  reason  by  its  vivid  i^'een  hue,  and  suikji 
pyramidal  clusters  of  liowers.  This  is  a  poor  tree  in  a  poor  soil,  sUowii 
a  feeble  growth,  and  losing  its  foliage  before  the  end  of  summer;  bi 
in  a  rich  and  loamy  soil  it  is  one  of  our  best  ortiainental  trees,  formii 
a  dense  shade,  and  on  that  account  should  not  be  planted  too  near 
dwelling. 

The  chestnut  {Castanea  vesca)  is  a  well-known  tree,  fumed  siliko  f 
the  value  of  its  fruit  and  the  beauty  of  its  foliage.  It  is  admissible  on 
in  exti^nsive  hiwns.  When  the  soil  is  deep  and  rich  the  foliage  becom 
large,  and  of  line,  glossy-green  appearance;  but  notwithstanding  thi 
the  fruit  is  [U'oduced  earlier  on  poor  or  ro(iky  soil.  •  The  Spanish  chei 
nut  closely  resembles  the  native  species.  Both  the  foliage  and  fruit  a 
hirger,  but  the  latter  is  not  of  so  line  a  llavor  as  that  of  the  nati' 
plant. 

The  wild  cherry  {Pninus  serotina)  is  a  line  ornamentiil  tree,  of  a  som 
what  conical  8lia])e  when  young,  but  usually  becomes  rounded  as 
attains  age  and  size.  Its  fruit  is  eagerly  sought  by  birds,  and  the  ida 
is  occasionally  introduced  into  pleasure  grounds  for  their  e8]>ecial  gra 
llcation.  Its  merits  with  regard  to  foliage,  blossoms,  and  fruit,  are  si 
ficient  to  reconunend  its  introduction  into  any  choict*,  collection  of  tre< 

The  ash-leaved  maple  (Xegundo  accroidea)  is  one  of  the  tinest  form< 
ornamental  trees  where  it  has  spjice  to  develop  its  natural  outline, 
is  also  of  very  rapid  growth,  and  therefore  valuable  as  a  shelter  to  tro 
which  matuixj  more  slowly.  Where  a  sheltering  belt  of  deciduous  tre 
is  siHjedily  desired,  the  negimdo  may  be  largely  planted,  as  being  of  t 
most  rapid  growth. 

The  Osage  orange  (Madura  axiraniiaca)  has  of  late  years  become 
widely  known  as  a  hedge  plant  that  its  merits,  as  a  s])ecimen  tree,  ha 
been  partly  overlooked.  It  is,  however,  one  of  the  most  graceful  of  t 
round-headed  trees  that  can  be  ])lantcd  on  a  lawn.  The  foliage  beconi 
large,  and  the  smooth,  hard  bark,  the  outward  drooping  branches,  a 
the  large  fruit,  combine  to  render  it  a  desideratum  for  subuiban  law 
or  ornamental  gi'oui)s. 

The  Willjw  o:ik  (Qiicrcus phcllos)  and  the  Laurel  oak  {Qitercus  imb 
carta)  are  tv*'o  desirable  lawn  trees,  not  often  seen  in  such  situatioi 
When  growing  isolated  in  favorable  soil,  they  form  dense  heads,  a 
their  peculiarly  narrow,  willow-shaped  leaves  gives  pleasing  vaiiety 
contrast  with  trees  having  broad  and  expansive  foliage. 

Large-leaved  trees, — The  great- leaved  magnolia  {Maffnolin  macrophyl 
is  a  superb  tree  of  tropical  appearance,  with  leaves  from  eighteen  incl 
to  two  feet  in  length,  bright  green  on  their  up])er  surface,  and  i 
very  beneath.  The  liowers  are  iuge — often  eight  inches  across — Ji 
fragrant.  This  choice  ornamental  tn^e,  like  others  of  its  family,  is  di 
cult  to  transplant,  therefore  small,  healthy  trees  should  invaiiably 
seh^cted. 

The  catalpa  (Ca^alpahlgnonioides)  is  a  well-known  tree,  with  am] 
and  rounded  foliage,  and  large  i)anifles  of  showy  white  liowers,  follow 
by  long  pendant  poils.  A  si)reading  tree,  with  horizontally  twist 
branches,  it  is  most  elective  when  ])hinted  in  groups  of  four  or  nu 
trt^^s. 

The  Pauloicnia  imperialist  is  a  rapid-grovnng  tree,  somewhat  rese 
bling  the  preceding  in  general  a|)i)inirane(S  but  its  foliage  is  larger,  a 
the  llow^ers  aie  lihic  colored.  In  the  ni>rth,  and  also  in  the  warmer  < 
mates,  during  severe  winters  the  lk)wer  buds,  are  generally  destroy 

Trees  icitk  pinnated  or  Jiueltj  divided  foliage, — The  Kentucky  coffee  t 
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(GymnocladuH  Canadcims)  is  tall  and  of  close  habit,  with  head  somewhat 
spreading  in  okl  Kpi^ciuieiis.  The  doubly-pinnate  leaves  have  a  line 
olicft  wlicu  viewed  a^iinst  a  clear  sky,  having  the  appearance  of  delicate 
net-work.  When  in  a  young  state  it  is  not  xvvy  attractive,  but  as  it 
iucH'ases  in  size  the  lateral  branches  become  smaller  and  more  numer- 
ous in  proportion ;  the  leaves  also  ai-e  slightly  diminished  in  size,  which 
improves  their  appearance. 

Honey  locust  (Uleditsehia  trUicantkos^)  in  consequence  of  the  formid- 
able spines  which  cover  the  main  stem  and  branches,  presents  an  aspect 
somewhat  repulsive ;  but  its  airy,  acacia-like  foliage,  luinging  gracet'ully 
on  the  young  shoots,  renders  it  one  of  the- most  attractive  plants  in  early 
summer. 

The  tree  of  heaven  (AUanihns  glandulasa)  is  a  tree  with  some  good 
and  many  bad  qualities,  according  to  imblic  opinion.  It  certainly  can 
claim  great  rapidity  of  growth,  and  when  fully  gi-own,  its  heavy  pin- 
nated foliage  strongly  reflects  its  oriental  origin.  The  fenmle  plant  is 
free  from  the  noiMomc  fragrance  of  the  male,  and  produces  Iruit  which  is 
frequently  very  ornamental. 

The  black  walnut  {JugUtns  nigra)  is  a  well-known  and  useful  tree  of 
the  largest  size,  with  large,  fragnmt,  pinnated  foliage.  The  Euroiiean 
walnut  is  well  worthy  of  attention  on  account  of  the  value  of  its  fruit 
It  is  suflicieutly  hardy,  although  young  plants  in  ^igorous  growth  occa- 
sionally lose  the  i)oints  of  their  succulent  shoots  during  a  severe  winter. 

The  'ja])an  Kolreuteria  {Kolrcuteria  paniculata)  is  a  tree  of  medium 
size,  particularly  adapted  to  lawns,  producing  large  pannicles  of  yellow 
flowers,  succe<*ded  by  oi-nameutal  cainsules.  The  foliage  turns  to  yellow 
in  autumn,  and  at  all  seasons  the  plant  is  attractive. 

The  silk  tree  {AWizziajulibrmin)  is  a  low-headed  spreading  tree,  pos- 
sessed of  the  most  gracetul  foliage.  In  northerivlatitudes  it  is  generally 
killeil  to  the  gi'ound  by  frost ;  but  when  spring  returns  it  sends  up 
branches  ])r<)fus(»  with  tropical-looking  foliage.  It  flowers  treely  in  the 
latitude  of  AVai>hington,  D.  C. 

The  Japan  .so])hoia  {iSophora  Japonica^)  yellow  locust  (Robinia pseudor 
cacia^)  yellow  wood  (CladraxiiH  iinctoria^)  stag-horn  sumach  (Rhus 
tffphitw^)  and  the  whole  of  the  family  of  ashes,  may  be  place<l  in  the  list 
ot  ]>innate-foliage(l  plants.  This  form  of  leaf  creates  a  pleasing  variety, 
and  contrasts  advantageouslv  with  the  heavv  masses  of  entire-leaved 
tix'es  in  ornamental  gi'ouping.  The  preceding  list  embraces  some  of 
tlie  most  noteworthy  onianiental  plants  of  the  class.  There  are  many 
slind)s  with  leaves  of  this  description,  although  not  iudi\'idually  worthy 
of  particular  notice. 

TrccH  Kith  raricfjaicd  foliage. — These  are  mainly  varieties  of  species, 
and  are  num'  or  loss  liable,  under  a  bright  sun  and  dry  atmosphere,  to 
icvcit  to  their  <;n«iinal  condition.  A  shelteixul  an<l  shady  locality  will 
he  favorable  to  the  permanence  of  their  colors.  The  following  list  em- 
braces some  of  the  lacst  available  and  distinctly  marked:  The  English 
laapie  (Acer  cam fx'fstrc^  var.  rariegata ;)  sycamore  maple  (Acer  pseudo- 
piatauuit^  var.  vaflegata ;)  re<l  maple  (Acer  rubrum,  var.  rariegata;) 
liorse-cht  stnut  {^rJsculun  Ilippocastanum,  var.  rariegata ;)  white  birch 
:Lctt((ti  alha,  \dv.  rariegata;)  Euro]K'an  chestnut  (Castanea  reftca,  var. 
•  arlc^jattf :)  Kn^ilish  ash  (Fra.citnia  cjireLsinr^  vnv.  Ctiricgata  ;)  EuroiH*an 
Ijeetii  (Ti.-git.s  Mylraiica^  var.  rariegata;)  European  mountain  ash  (Py- 
ma  auca*:ari*t.  \v,v,  rariegata:)  Eni-opean  oak  ((^uereiis  pedu ncidat a,  viiv. 
i'nri^gata :)  Knropeitu  linden  (Tdia  Lurojxca^  vat.  rariegata:)  English 
i[)ii  i  L'i:tiii-i  t'fmpeatris,  var.  mriegata;)  turojiean  rod-bad  (Cercis  sili- 
qnchwuui.    Vi»r.   rariegata;)    English   biid  cherry    (Prunus  padusj  var. 
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^ariegata;)  Ginprko  tree  {Salisburia  adiawtifolia^  var.  variegata;)  TnUp 
tree  {lAriodendron  tulipifera,  var.  variegata;)  Osage  orauge  (Maclnra 
aurantiacay  var.  variegata, 

Purple-foliaged  trees  aiid  Bhrvbs. — ^European^  beech  (Fagus  ^ylvortica, 
var.  purpurea;)  sycamore  maple  {Acer  pseudo-platanusj  var.  purpurea;) 
Englisli  elm  (Ulmiis  campestriSy  var. purpurea;)  English  filbert  (Carylus 
AveUanaj  var.  rubra;)  berberrj^  (Berberis  vulgaris^  var.  purpurea.) 

Trees  Imving  cut  or  ladniated  foliage. — White  birch  {Betula  alba^  var. 
laciniata). — ^This  is  an  exceedingly  interesting  variety  of  the  white  birch, 
of  drooping  babit ;  a  choice  tree  for  the  lawn,  where  it  should  bo  planted 
as  an  isolated  specimen  ^  its  i)ecnliar  beauty  is  lost  when  groui)ed  with 
other  trees. 

European  alder  {Alnus  glutinosa-^  var*  laciniata.) — Grows  weU  in  low 
situations,  or  in  lo<^ities  too  wet  or  damp  for  many  other  trees.  It  is 
very  marked  and  distinct. 

Euroi)ean  beech  (Fagus  sylvatica^  var.  incisa.) — ^This remarkable,  neat- 
foliaged  plant  is  seldom  seen  in  collections.  It  forms  a  compact  mass  of 
fern-like  foliage,  and  is  in  every  respect  one  of  the  best  plants  for  a  snmll 
lawn. 

European  mountain-ash  (Pyrus  auouparioy  var.  querei/olia ;)  sycamore 
maple  {Acer  pseudo-platanuSj  var.  laciniata;)  horse-chestnut  {JEsculus 
Hippocastanum^  var.  laciniata;)  Eui'opean  linden  {Tilia  EuropaxLj  var. 
laMniata;)  Eiux>pean  oak  {Qtiercus  pedunculata,  var.  laciniata;)  Euro- 
pean chestnut  {Castanea  vesca^  var,  asplenifolia.) 

Bartram  oak  (Quercus  heterophylla,  Michaux.) — This  unique  plant 
forms  one  of  the  most  beautiful  as  well  as  the  most  interesting  of  all 
the  oaks.  It  is  well  worthy  of  iutroduetiou  into  pleasure  lawus  and 
parks. 

Weeping  and  drooping  trees. — Babylonian  wifllow  {Salix  Babyloniea.) — 
This  well-known  tree  is  without  a  rival  in  its  particular  form  and  style 
of  beauty;  of  rapid  growth,  it  is  one  of  the  best  to  plant  where  an  imme- 
diate effect  is  desirable.  As  a  background  to  buildings,  or  a  foreground 
object  to  upright  growths,  it  is  equally  appropiiate. 

Kilmarnock  willow  {tkiUx  caprea^  var.  peMula.) — When  grafted  on  a 
good  stock  ten  to  fourteen  feet  in  height,  this  variety  becomes  one  of  the 
most  distinct  of  the  hanly  weeping  plants  which  we  possess.  It  is  fire- 
qucEftly  tcorked  on  low  stems,  and  in  consequence  much  of  its  beauty  is 
lost.  This  may  be  reniediexl  by  placing  a  stout  stick  to  the  plant,  select- 
ing an  appropriate  branch,  and  tying  it  up  as  it  extends.  Side  branches 
will  be  proiluced,  and,  as  they  deiwnd,  a  wee])ing,  p>Tamida1-sha])e(l 
plant  will  be  secured,  much  more  beautiful  than  one  with  a  rounded 
drooping  head,  as  is  usually  seen. 

Cainpeitlowu  elm  {Ulmus  glabra,  yur^pendula.) — This  is  also  a  distinct 
weeping  variety,  retaining  its  drooping  hnblt,  and,  from  its  fine  large 
foliage,  may  be  ranked  among  tlie  best  of  its  class. 

Wei^ping  ash  (Fraxinus  excelsior,  \'m\  penduUt.) — When  gix)wing  lux- 
uriantly, this  variety  has  a  tendency  to  upright  growth,  which  may  be 
ob\iated  by  cutting  out  all  the  buds  that  form  on  the  upi>er  surface  of 
the  highest-placed  shoots.  There  seem  to  be  two  varieties  Imving  the 
weeping  form,  one  producing  slender  branches  and  more  inclined  toi>end- 
ent  growth  than  the  other. 

European  mountain  ash,  (Pyrus  ancuparia,  var.  pendula.) 

Dwarf  cheny  (Pruntis  pumila.) — When  grained  on  a  suitable  stock, 
this  plant  forms  a  neat,  drooping,  ornamental  tree. 

There  are  many  trees  that  incline  to  a  iwndeut  growth,  the  i)oint8  of 
the  branches  depending  to  a  greater  or  less  degree  as  they  attain  size. 
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Amonp:  tbo  most  conspicuous  o^  these  may  be  noted  the  linden,  birch, 
several  elms,  poplar,  and  sophora. 

Trees  tcith  conspicuous  or  fragrant  flowers. — The  dogwood  {Comns 
Florida;)  lahnmnm  (LaJmmum vulgare ;)  c»tSLiita{C(italpabignonioid€s;) 
imperial  PauiowiiiA  {Paidoicnia  itnperialis;)  red  maple  (Acer  rubrum;) 
yellow  locust  (Robiniapseudacacia;)  yellow-wood  (Cladrastis  tinctoria;) 
Lorse-chestnat  {JEseulus  Sippooastanum ;)  magnolias,  viz.,  Magnolia 
glauca^  M.  macropkyllay  M.  umbrella^  and  if.  grandiflora;  Japan  sopbora 
(Sophora  Japonioa;)  Kolreuteria  {Kolreuteria  paniculata;)  Virginia 
innge-tree  (Chionanthus  Virginica;)  many  of  the  hawthorns  (Crataegus;) 
silver  bell  (Halesia  dlptera;)  tulip  tree  (Liiiodendron  tuliptfera;)  red 
bud  (Cercis  Canadensis;)  shad  bn^  (Amelanchicr  Canadensis;)  Amen 
can  crab-api^e  (Piprus  coronaria;)  the  linden  (Tilia;)  sassafras  (Sassor 
flras  officinale; )  and  Mahaleb  cheny  ( Prunus  mahald)^)  for  their  fragrance : 
the  European  and  also  the  American  mountain-ash  for  their  ornamental 
fimita  as  w^  as  flowers;  and  the  double-flowering  varieties  of  the  peach 
and  cherry  form  a  select  list  of  the  most  conspicuous  hardy-flowering 
trees. 

HARDY  LIGNEOUS  CL^BING-PULNTS. 

There  are  many  situations  in  small  gardens  where  it  is  essential  to  give 
variety  by  intricacy  of  parts,  and  where  the  limited  space  renders  its 
accomplishment  impracticable  by  the  ordinary  expedient  of  planting  a 
border  of  trees  and  shrubbeiy,  but  which  may  be  effectually  secured  by 
erecting  a  screen  of  trellis-work,  to  be  covered  with  climbing  plants. 

To  insure  some  degree  of  i>ermaueucy  in  ti^ellis-work,  cedar  or  locust 
posts  should  be  used,  and  covered  with  laths  made  smooth  and  thor- 
oaghly  painted.  What  is  termed  rustic-work,  for  which  many  rural 
improvers  seem  to  have  a  great  ^ic/iaii^,  is  a  very  expensive  ornament, 
requiring  constant  care  in  repairing,  varnishing,  &c. ;  and,  alter  all,  its 
rustic  beauty  is  hidden  by  the  twining  foliage,  which  is  frequently  an 
improvement  to  the  general  efl'ect. 

Screens  of  trellis- work  for  climbing  [>]ants  should  be  constructed  with 
a  view  to  a  recognition  of  architectunil  eflect  if  in  proximity  to  build 
ings,  divided  into  panels  by  projecting  piers,  and  the  elevation  relieived 
by  moldings.  A  very  appropriate  division-wall  or  fence  between  the 
flower  and  vegetable  gardens,  or  for  the  purpose  of  defining  any  other 
portions  of  garden  or  lawn,  may  be  formed  by  a  low  structure,  as 
iodicated  above,  the  piers  being  capp'^d  and  surmounted  with  vases. 
Much  of  the  adaptability  and  propriety  of  tliis  aiTangement  will  dei)end 
upon  its  iK>sition  and  the  manner  in  which  it  is  connected  with  contigu- 
ous objects. 

The  following  list  comprises  the  best  of  haixLy  climbing  plants,  with 
remarks  upon  their  i>eculiaritie8  and  habits  of  growth : 

Trumpet  flower,  (Tecoma  radicansj — This  is  a  robust  plant  and  fitted 
onl^-  for  large  arbors  or  lor  coveriii*2:  walls.  It  is  well  adapted  to  plant 
agsiinst  old  or  mutilated  trees,  such  as  are  often  present  in  old  grounds; 
and  they  may  be  utilized  by  allowing  tUis  climber  to  cover  theii-  naked- 
ness, and  solten  their  rugged  points.  It  produces  a  pi-ofusion  of  dense 
clusters  of  flowers,  which  are  lavorite  haunts  of  tlie  hummuig  biixl;  and 
it  has  the  valuable  proi)erty  of  adhering  firmly  to  walls.  It  must,  how- 
ever, be  occasionally  pruueil,  or  it  will,  liom  its  weight,  ultimately  break 
down  the  overhanging  branches. 

Golden  bignonia,  fBignonia  capreolata.J — This  fine  flowering  climber 
is  not  so  commonly  planted  as  its  merits  deser\'e.    It  supports  itself  by 
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tendrils,  aiul  1ms  /;(reat  aclhcring  powers;  a  very  choice  plant,  nearly  an 
everpvcn. 

Yirp^inia  eroepor,  fAmpclopftift  quinqncfoHa  J  also  called  Anieriean  i  vy.— 
A  >.cll-lvnov/n  plant  of  great  beauty  of  foliage,  more  especially  in  au- 
tumn. At  this  season  it  assumes  a  crimson  shade  which  deepens  into 
scarlet,  producing  a  striking  contrast  with  evergreen  foliage,  as  may  be 
seen  when  it  takes  possession  of  the  red  cedar,  a.  tree  for  which  it  seems 
to  have  a  natural  i)artiality.  Its  delicate  tendrils  chisp  very  minute 
projections,  and  hence  it  may  frequently  be  seen  profusely  covering  brick 
wails.  In  such  situations  it  is  veiy  liable  to  bo  blown  down  during 
storms,  unless  care  is  exercised  in  trimmirtg,  and  keeping  the  branches 
close  to  their  support.  This  plant  is  eminently  cleanly  and  neat,  with 
leaves  elegantly  formed  and  of  a  shining  green  color  during  summer. 
It  is  also  of  rapid  growth,  quite  llexible,  and  readily  trained  iu  any  de- 
sirable position. 

The  Poison  ivy  (Elim  toxicodendron  J  is  sometimes  mistaken  for  the  Vir- 
ginia creeper,  but  they  can  be  easily  distinguished  by  the  leaf.  The 
poison  ivy  has  its  Icaliets  in  threes,  and  the  Virginia  creeper  infives^  the 
leaves  of  the  latter  being  large,  and  the  leaflets  more  oblong. 

Carolina  Jasmin^,  (Qclaemium  scmperrirens.J — Although  this  plant  is 
tender  north  of  Virginia,  yet  it  succeeds  in  sheltered  city  gardens  fur- 
ther north.  It  is  one  of  the  most  attractive  plants,  with  large,  yellow, 
fragrant  blossoms.  In  cool  greenhouses  or  consen*atories,  it  is  an  ad- 
mirable i>lant  for  twining  around  pillars  and  other  supports. 

Pipe  vine,  ( Aristolochia  sipho.J — In  rich  soils  this  plant  will  make  a 
large  growth,  and  cover  a  gi'eat  extent  of  trellis  in  one  season,  produc- 
ing leaves  from  ten  to  twelve  inches  in  breadth,  and  of  a  vivid  green 
color.  In  poor  soil  it  is  less  beautiful  in  color,  as  well  as  diminished  in 
size.  It  is  liable  to  bo  infested  by  a  large,  black  caterpillar,  easily  de- 
stroyed, if  carefully  watched,  before  tho  plant  is  disfigured.  The  pecu- 
liar shape  of  the  flowers  gives  it  the  name  of  the  Dutchman's  pil)e,  to 
which  tliey  have  a  very  strong  and  i-eniarkable  resemblance. 

The  climbing  bitter-sweet  (Cclastrus  scandensj  is  a  twining  plant  of 
much  beauty,  espccinlly  in  autumn,  when  the  orange-colored  capsules 
open,  and  show  the  scarlet  seed-covers,  the  raceme-like  clusters  hanging 
like  small  bunches  of  grapes.  It  should  not  be  i)lanted  near,  or  at  least 
ought  not  to  bo  allowed  to  twine  upon,  any  choice  tree  or  plant.  Its 
tough,  twining  stem  clasps  so  closely  as  to  interfere  with  the  swelling 
of  the  bark ;  and  instances  have  been  observed,  where  young  trees  have 
been  so  far  cut  through  by  the  wiry  coil  of  this  climber,  as  to  kill  the 
I)lant. 

Tho  Japan  honeysuckle  (Loniccra  brachypodaj  is  a  more  beautiful 
vine  than  the  older  known  Chinese  evergreen  f Loniccra  Japonii^a^J  The 
leaves  of  this  species  are  somewhat  larger,  of  a  bright,  shining,  or  glis- 
tening green  color;  flowers  delicate  and  of  sweet  fragrance.  There  is  no 
hanly  trailing  or  climbing  plant  tliat  can  excel  this  as  a  covering  for 
veranda  [)illars,  arbors,  or  trellises.  One  of  the  most  agreeable  beds  iu 
a  flower  garden  is  a  large,  oval  figure,  rounded  to  a  j)yramid,  (by  filling 
up  with  soil  in  the  center,)  and  completely  covered  with  this  evergi-een, 
for  in  such  a  i)osition  it  is  truly  an  evergreen,  although  it  will  lose  its 
foliage  in  vrinter,  when  exposed  on  a  higli  tix^llis.  In  order  to  jmKluce 
the  best  elroct  on  trellis  work,  it  should  be  carefully  tmined,  so- that  the 
branches  may  be  regularly  distributed  over  the  entii*e  surface  to  be  tM>v- 
ered.  A  regular  system  of  winter  ])runing,  which  consists  in  removing 
all  the  young  gi-owth  of  the  pre\ious  year,  will  keep  a  neatly  coveivd 
suii'ace.    This  surface  will  be  supplied  yearly  with  a  graceiul  growth  ot 
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yoniig,  <lic)C.|>iii;r,  nnd  slender  shoots.  If  the  lower  branches  show 
ilinihiishin^r  vi(;or,  they  may  he  Btrengtheued  by  prrmiiig  the  upper  por- 
tions of  the  plant  during  summer. 

Chinese  Wistiiria,  f  Wistaria  sinensis. J-^A  strong-growing,  woody 
climber,  adapted  for  largo  trellises  or  to  twining  upon  trees.  Its  ra- 
cemes of  llowers  are  large  and  fragrant ;  and  it  will  rapidly  cover  a  large 
surface,  if  jdaiiteil  in  gw)d  soil  and  favorable  situation. 

Cocculus,  fCocculus  Carolinus.) — A  native  climber,  with  ornamented 
fmit,  hanging  in  clusters  of  a  deep  red,  or  nearly  scarlet  color,  and  re- 
sembling a  bunch  of  the  common  red  currant, 

Moonseeil,  fMcniapermum  CanadenseJ — A  small  foliaged,  delicate 
climber;  producing  clustei*s  of  black  fruit  in  autumn. 

For  covering  a  hirge  trellis  or  an  arbor,  in  a  very  short  time,  our  na- 
tive graiies  are  aniong  the  best  plants;  and  where  fruit  is  not  an  object 
of  particular  consideration,  any  of  the  varieties  of  the  frost  grape  ^Vtrt« 
cordifoliaj  will  be  preferable  to  those  of  the  larger  and  coarser  fox 
species. 

Ivy,  (Hedera  Helix,) — This  fine  evergreen  climber  requires  to  be 
planted  on  a  northern  aspect.  It  adheres  readily  to  a  tree  or  stone  wall, 
but  requires  a  slight  support  against  a  brick  structure,  at  least  until  it 
becomes  well  established.  The  dryness  of  onr  climate  prevents  it  from 
rlasping  to  walls  with  that  tenacity  for  which  it  is  famed  in  Euix)pe. 
There  are  many  varieties  in  cidtivation,  having  great  diversity  of  foli- 
age, the  most  beautiful  being  variegated  with  white  and  yellow, 

nAKDY  UEKBACEOUS  PERENNIAL  CLtMBERS. 

Everlasting  pea,  (Laihyrus  latifolius,) — A  very  desirable  summer 
climl>er,  very  profuse  in  flowers ;  a  much-neglected  plant. 

Chinese  yam,  (Uioscorca  batatas.  J — This  plant,  of  which  so  much  was 
expected  as  a  valuable  culinary  root,  has  had  the  misfortune  of  flrat 
being  overpraised,  and  then  greatly  underrated.  It  is,  however,  well 
worthy  of  notice  for  its  mere  ornamental  beauty,  as  a  covering  for  arbors, 
&c.  it  spreads  with  great  vigor,  covering  a  large  siuiace  in  a  few  weeks ; 
and,  while  the  roots  arc  i)erfectly  hardy,  thej'  possess  the  additional 
merit  of  aflbrding  nutritious  i'ood.  A  plant  combining  these  qualities 
merits  attention,  and  should  not  be  consigned  to  neglect. 

Virgin's  bower,  fGlanatis.J^TheTe  are  many  si>ccies  and  varieties  of 
this  plant  in  cultivation ;  some  of  them  with  brilliant  flowers,  mostly  of 
blue  color.  • 

Passion  flower,  (Passiflora  incarjiataj  and  double  convolvulus  (Caly- 
stegia  pubesccns.J—lloth.  of  these  climbers,  although  quite  desirable  in  a 
collection,  ixre  inclined  to  si^read  and  send  \\[)  suckers  from  the  roots,  so 
that  they  are  apt  to  become  troublesome  in  some  situations. 

Climbing  lumitory,  fAdlumia  cirrhosa.J — A  native  plant  of  verj'  deli- 
cate foliage ;  requires  to  be  grown  in  a  shaded  place,  where  it  can  lind 
support  on  a  low  trellis. 

CLDIBING  ANNUALS  FOR  SODfER  DECORATION, 

• 

Climbing  cobaea,  fCohwa  scandcns.J — A  rapid-growing  vine,  of  great 
value  where  immediate  shade  is  desired. 

Cyi^ress  vine.  (QxtamocUt  vulgaris.) — A])lantwith  elegant,  cyiu'css-like 
foliage ;  slender  in  growth  ;  requires  warm  soil  and  exposure  to  succeed 
w(»ll ;  flowers  of  various  colors,  as  scarlet,  white,  and  ix)se. 

Morning-glory,  flpomwa  purpurea.) — A  Mcll-kuown  plant  of  much 
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ty  and  groat.variety ;  flowers  variously  colored,  but  blue  prevail 

more  or  less  striped  and  margined  with  white. 

Uoon  vine,  (CardioHpermum  halicacabum.J — ^A  free-ffrowing  plant 

nng  by  tendrils;  cluefly  ornamental  on  account  of  it«  inflated  pods, 

h  give  to  it  its  common  name. 

lampelis  scabei\ — A  plant  of  rapid  extension;  foliage  thin  and 

ered;  valuable  for  partial  shading;  flowers  tubular,  orange-colored, 

phos])crmum  scandenn. — Equal  to  the  cobaea  in  rapidity  of  groAvtli, 

valuable  where  a  large  suifacc  is  to  be  covered  in  a  short  time. 

lurandiaBarclayana. — Asmall-foliaged,  graceful-growing  plant,  with 

pet  flowers  of  various  colors;  the  white  variety ^veiy  ddicately 

tiful. 

unbergia  alafa, — In  rich  soils  this  will  make  a  good  display ;  on  dry, 

soils  it  burns  out  in  dry  weather ;  'flowers  orange,  white,  and  yellow, 

dark  edge. 


GRAPE  CULTURE. 


An  approximate  exhibit  of  the  extent,  profpress,  and  other  peculiari- 
tiea  connected  with  grape  culture  and  wine  production  has  been  a  long- 
felt  want.  Many  vague  and  loose  statements,  with  reference  to  extent 
of  land  planted,  and  amount  of  crop,  have  been  put  in  circulation. 

Equally  unsatisfactory  and  conflicting  opinions  are  held  as  to  the  com- 
parative value  of  certain  soils  and  locations,  the  best  varieties  of  the 
fruit,  and  the  adaptability  of  certain  kinds  to  particular  soils,  climatePi, 
and  localities. 

With  a  \iew  to  the  collection  of  statistical  information,  copies  of  a 
circular  containing  the  following  list  of  questions  were  distributed  ariiong 
the  correspondents  of  this  Department  and  to  the  principal  grape- 
growers  throughout  the  country : 

1.  How  inaDj  acres  of  vineyard  in  your  county? 

2.  How  maoy  acres  actually  in  bearing? 

3.  How  many  tors  of  frrapes  were  produced  the  present  Reason  ? 

4.  How  many  pounds  were  sold  or  shipped  for  table  use  ? 

5.  How  many  gallons  of  wine  were  manufactured? 

6.  What  variety  is  most  popular  as  a  table  fruit? 

7.  What  variety  is  in  highest  repute  as  a  wine  grape  ? 

8.  What  variety  is  principally  grown? 

9.  What  variety  gives  the  heaviest  must  on  the  sugar  scalQ? 

10.  W^bat  varieties  are  most  subject  to  leaf  diseases,  and  to  what  extent  aro  they  iiyaiadf 
]  I.  What  varieties  are  most  subject  to  rot,  and  to  what  extent? 
}ti.  What  effect  has  shelter  or  protection,  of  any  kind,  in  preventing  leaf  diseases  ? 
|:{.  What  effect  has  soil  in  reference  to  rot  in  the  berry? 

14.  What  soils,  chemically  considered,  are  most  favorable  to  health  and  vig^r  of  plant,  and 
perfection  of  fruit  ? 

15.  What  effects  have  been  observed  from  mechanical  conditions  of  soils,  such  as  draining, 
subsoiling.  and  other  cultural  operations? 

IG.  What  effect  has  elevation  upon  the  health  of  the  vino  ?  Give  resnlu  of  obsenrstioDf, 
and  opinion  as  to  the  proper  height  above  valleys. 

17'.  Has  any  vftrietv  of  the  foreign  grape  proved  remunerative  in  vineyard  culture? 

Id.  What  is  the  eflect  of  summer  pruning,  and  what  method  of  winter  pruning  is  best? 

19.  What  is  the  average  cost  per  aero  of  a  vineyard  three  yetus  old,  exclusive  of  the  vaiae 
of  the  land  ? 

20.  Average  yield  per  acre  ? 

21.  H<»w  many  gallons  of  wine  per  acre,  on  an  average  of  five  years? 

22.  What  injects  are  most  injurious  to  the  vine,  and  what  is  the  extent  of  the  Injury,  and 
what  remedies  have  proved  efficient  ? 


The  collated  information  from  these  returns  is  herewith  presented.    It 


sity  of  depeuding  mainly  upon  professional  viueyardists  instead  of  our 
regular  corps  of  coiTOSi)oudeuts.  More  complete  returns  may  be  obtained 
hereafter. 

From  some  States  the  reports  are  meager,  and  California,  the  heaviest 
I)roducer  of  all,  is  not  represented.  It  was  considered  expedient,  how- 
ever, to  include  all  that  have  been  received,  even  to  those  States  where 
only  one  county  has  sent  returns.  The  annexed  table  embraces  the  an- 
swers to  questions  1,  -,  3,  4, 5, 19,  20,  and  21 : 
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Anstccrs  to  questions  1,  2,  3,  4,  5,  10,  20,  21, 
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Anstcers  to  questions  J,  2,  0,  1,  5,  19,  20,  21— Continued. 
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The  returas  to  qnestions  C,  7, 8, 9, 10,  H,  12, 13, 14, 16,  IC,  17, 18,  and 
22,  ure  in  sut)staDc«  as  Ibllows: 

Quation  0,  IVAat  rarietieaare  most  popular  at  table  fruitt — Arkansas: 
•Catawba,  Delaware. — Connecticut:  CouconI,  Delaware. — Delaware: 
Concord.—Gcorgia :  Ilcrbemoiit,  Scnppeniong. — lllUioiii :  ConcorO,  Del- 
atrare,  Catawba,  lona,  Ilarttbnl  Protitic,  ItHibetla,  Diana.< — Indiana; 
Concorti.  Catawba,  Delaware,  llartford  Proliiic,  laabelln,  Diana. — Iowa: 
Concord,  Delaware,  Dartford  Prolitic,  Clinton,  Crevoliug. — Kcatucky: 
Concord,  Ives, Delaware. — Kansas:  Delaware. — Missouri:  Concord,  Ca- 
tawba, Delaware,  Hartfonl  Prolitic,  Isabella,  Diana,  loua. — Minnesota: 
Delaware. — Mtcbipiau:  Concord,  Delaware. — Massachusetts:  Conconl, 
Delaware. — New  Jersey :  Concord,  Isabella,  Delaware. — North  Carolina: 
S<^'U|iperuonK.  Catawba. — New  York :  Delaware,  loua,  Catawba,  IsaU'lla, 
Concord,  Salem,  Diana,  Adiromlack,  Uartl'ord  Prolific,  Bebecca,  Max- 

'  The  TUletiw  ue  tuuned  in  oidet  accotdiog  to  Uieir  estimated  valae. 
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ata\vn\ . — Ohio :  Coucord,  Catawba,  Delaware,  Isabella,  lona^  Kogers's 
No.  lb. — Peunsylvania :  Concord,  Isabella,  Catawba,  lona,  Hartford 
Prolific,  Diana,  Israclla. — South  Carolina :  Scuppernong,  Catawba^  Isji- 
bella,  Lenoir. — Tennessee :  Catawba,  Isabella,  Concord. 

Question  7.  What  varieties  are  in  uighest  repute  as  wine  grapes  f — Cou- 
necticut:  Delaware,  Concord. — Georgia:  Scuppernong. — Illinois :  Con- 
cord, Norton's  Virginia,  Catawba,  Clinton,  Delaware,  Ives,  lona,  Hart- 
ford Prolific,  Herbemont. — Indiana:  Catawba,  Delaware,  Ives,  Con- 
cord, Norton's  Virginia,  Isabella,  lona,  Clinton. — Iowa :  Concord,  Dela- 
ware, Clinton,  Catawba,  Norton's  Virginia,  Eogers's  No.  4. — Kentucky : 
Catawba,  (in  old  vineyards,)  Ives, Delaware. — Kansas:  Delaware. — Mis- 
soiui:  Norton's  Virginia,  Concord,  Catawba,  Delaware,  Herbemont, 
Clinton,  Ives. — Minnesota :  Concord. — ^IVIichigan :  Delaware,  Concord. — 
Massachusetts :  Concord,  Delaware. — ^New  Jersey :  Delaware,  Clinton. — 
North  Carolina :  Scuppernong. — New  York :  Delaware,  lona,  Catawba, 
Isabella,  Concord,  Clinton,  Oporto. — Ohio:  Catawba,  Delaware,  Con- 
cord, Ives,  Norton's  Virginia,  Clinton. — Pennsylvania :  Catawba,  Del- 
aware, Isabella,  Concord,  Clinton,  lona,  Ives. — South  Carolina:  Scup- 
pernong, Clinton. — ^Tennessee:  Maury^  Mauch. — Wisconsin:  Isabella, 
Catawba. 

Question  8.  What  varieties  are  pruicipaUy  groicn  f — ^Arkansas :  Ca- 
tawba, Concord. — Connecticut :  Hartford  Prolific,  Concord.^Delaware : 
Concord. — Georgia:  Scuppernong. — Illinois:  Concord,  Catawba,  Clin- 
ton, Hartford  Prolific,  Delaware,  Norton's  Virginia,  Isabella,  Herbe- 
mont, lona,  Diana,  Ives. — Indiana :  Concord,  Catawba,  Isabella,  Dela- 
ware, Ives,  Norton's  Virginia,  Clinton,  Diana,  Hartford  Prolific,  lona. — 
Iowa :  Concord,  Clinton,  Norton's  Virginia,  Catawba,  Rogers's  No.  4, 
Delaware. — Kentucky,  ^old  vineyards,)  Catawba;  (new  vineyards,)  Ives, 
Concord,  Delaware,  Diana,  Norton's  Virginia. — Kansas:  Concord. — 
Missouri:  Concord,  Norton's  Virginia,  Catawba,  Delaware,  Clinton, 
Herbemont,  Isabella,  lona. — Miimesota:  Concord,  Northern  Musca- 
dine.— Michigan :  Concord. — Massachusetts :  Concord. — New  Jersey : 
Concord,  Isabella. — North  Carolina:  Scuppernong. — ^New  Yorji:  Isa- 
bella, Delaware.  Concord^  Catawba,  Diana,  lona,  Clinton,  Salem,  Hart- 
ford Prolific. — Ohio :  Catawba,  Concord,  Isabella,  Delaware,  Ives,  Nor- 
ton's Virginia,  Clinton,  Hartford  Prolific,  Diana. — Pennsylvania:  Con- 
cord, Isabella,  Catawba,  lona,  Diana,  Hartford  Prolific,  Clinton,  Crev- 
eling. — South  Carolina:  Scuppernong,  Catawba. — Tennessee:  Cataw- 
ba.— ^Wisconsin :  Concord,  Delaware. 

Question  9.  What  varieties  give  the  heaviest  must  on  the  sugar  scale? — 
Connecticut:  Delaware. — Georgia:  Pauline,  (98,)  Herbemont,  (93,)  Ca- 
tawba, (85,)  Scuppernong,  (70.) — Illinois:  Delaware,  Norton's  Virginia, 
Catawba,  Kulander,  Concord,  Herbemont,  Clinton. — Indiana:  Catawba, 
Delaware,  Ives, Concord. — Iowa:  Delaware,  Norton's  Virginia,  Catawba, 
Concord,  Clinton.— Kentucky:  Norton's  Virginia. — Kansas:  Delaware. — 
Missouri:  Norton's  Virginia,  Delaware,  Concord,  Catawba. — Minnesota: 
Delaware,  lona. — Michigan :  Delaware. — Massachusetts:  Delaware,  Clin- 
ton, Concord. — North  Carolina :  Scupx)emong. — New  York:  Delaware, 
(103,)  lona,  (101,)  Diana,  Clinton.— Ohio :  Delaware,  (110,)  Catawba,  (95,) 
Norton's  Virginia,  (98,)  Concord,  (81.) — Pennsylvania :  Delaware,  (100,) 
lona,  (100,)  Isabella,  Catawba. — South  Carolina :  Catawba,  Pauline. 

Question  10.  WJiat  varieties  are  most  subject  to  leaf  diseases^  and  to  wJmt 
extent  are  tliey  injured  f — Arkansas :  Isabella,  badly ;  Concord,  slightly. — 
Connecticut :  All  varieties  more  or  less  except  Ives. — Georgia :  P.auline, 
Herbemont,  and  all  the  varieties  of  the  Vitls  Lahrusca, — Illinois:  Ca- 
tawba, Delaware,  Clinton,  Isabella,  Rebecca,  Diana,  Iona,Ives,  Hartford 
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Prolilic,  ]Mtixatawuy,  Israella,  Ci*eveliiig. — Indiana:  Catawba,  Delawai'e, 
Isabella,  Cuyahoga,  lona,  Israella,  Concord,  Diana. — Iowa:  Clinton,  Ca- 
tawba, Diana,  Isabella,  Eogers's  Hybrids,  Allen's  Hybrid,  lona. — Ken- 
tucky :  Kogers's  Hybrids,  Delaware,  Clinton,  Tokalon,  and  all  varieties  if 
pruned  in  summer. — Kansas:  Delaware,  Catawba;  about  three-tenths. — 
Missouri :  Catawba,'  Delaware,  Isabella,  lona,  Clinton. — ^Michigan :  Isa- 
bella, lona,  Israella. — Massachusetts:  Delaware,  Crevelmg,  Israella, 
Diana  Hamburg;  Creveling,  four-tenths  to  five-tenths. — New  Jersey: 
Delaware,  Creveling,  Rebecca,  lona,  Diana,  Allen's  Hybrid,  Maxataw- 
ny. — ^Xew  York. — Delaware,  five-tenths;  Adirondack,  four- tenths;  Wal- 
ter, three-tenths ;  Allen's  Hybrid,  three-tenths ;  Isabella^  two-tenths ; 
Concord,  one-tenth ;  Diana,  one-tenth ;  Rebecca,  one-tentli ;  lona,  one- 
tenth;  Israella,  one-tenth. — Ohio:  Catawba,  Delaware,  lona,  Isabella, 
four-tenths  to  five-tenths ;  Rogers's  Nos.  3,  4,  15,  three-tenths  to  five- 
tenths;  Allen's  Hybrid,  four-tenths;  Israella,  three-tenths;  Clinton, 
lona,  Diana,  one-tenth  to  three-tenths.  Always  most  injurious  to 
plants  that  are  overloaded  with  fruit ;  prevents  ripening  of  wood,  and 
weakens  the  ^itality  of  the  plant. — Pennsylvania :  All  varieties  are  sub- 
ject to  leaf  blight,  sometimes  to  the  extent  of  seven-tenths  of  the  foli- 
age, except  Concord,  Hartford  Prolific,  and  Northern  ^luscadine. — 
South  Carolina:  Catawba,  Isabella. — Tennessee:  Lsjibelh:,  very  badly. — 
Wisconsin :  Little  or  no  disease. 

Question  11.  What  varieties  are  most  subject  to  rot,  and  to  icJuit  extent? — 
Arkansas:  Clinton,  Isabella. — Connecticut:  Diana. — Georgia:  Catawba, 
Isabella,  six-tenths. — Illinois:  Catawba,  seven-tenths  to  entire:  Isabella, 
five-tenths  to  eight- tenths ;  Clinton,  four-tenths  to  six-tenths ;  Creveling, 
five-tenths  to  seven-tenths ;  Diana,  five-tenths ;  Taylor's  Bullet,  three- 
tenths;  Tokalon,  three-tenths;  lona,  foiu'-tenths;  Rebecca,  three-tenths; 
Concord  cracks. — Indiana:  Catawba,  three-tenths  to  eight-tenths ;  Isa- 
bella, three-tenths  to  eight-tenths ;  Diana,  tJiree-tenths  to  five-tenths ; 
Concord,  two  tenths. — ^lowa:  Catawba,  five-tenths  to  eight- tenths;  Diana, 
four-tenths ;  Isabella  and  Clinton,  three-tenths ;  Concord,  one-tenth. — 
Kentucky :  Rogers's  Hybrids,  lona,  Catawba. — ^Kansas :  Catawba  rots 
badly  in  wet  seasons. — Missouri :  Catawba,  Isabella,  lona,  Tokalon. — 
Michigan:  Catawba,  Isabella. — ^Massachusetts:  Diana;  very  little  in 
other  varieties. — New  Jersey:  Isabella  in  wet  locations  only. — North 
Carolina :  Catawba. — New  York :  Catawba,  three-tenths  to  four-tenths: 
Concord,  one-tenth  to  two-tenths ;  Diana  and  Delaware  on  low,  alluvial 
lands  are  subject  to  rot  to  a  great  extent. — Ohio:  Catawba,  three-tenths 
to  eight-tenths;  Isabella,  three-tenths  to  six-tenths;  Israella,  three-tenths; 
Diana  and  lona,  three-tenths;  Concord,  one-tentk  to  three-tenths. — 
Pennsylvania:  Catawba  and  Isabella,  very  badly,  frequently  to  the 
extent  of  eight-tenths. — South  Carolina:  Catawba,  Warren. — ^Tennessee: 
Isabella  and  Catawba,  very  badly  after  bearing  two  or  three  crops  ot 
fruit. — Wisconsin  :  Allen's  Hybrid,  three-tenths. 

Question  lU.  What  effect  has  shelter  or  protection^  of  anyhindy  in  pre- 
venting  leaf  diseases  f — Arkansas:  Saimders's  sheltered  treUiseflfectiially 
prevents  leaf  diseases. — Connecticut:  Very  little  efiect. —  Georgia: 
Alvrays  fair  when  grown  in  trees. — Illinois :  Favorable  wherever  tried ; 
even  slightly-covered  trellis  insures  against  mildew ;  protection  will  insiu-e 
fair  crops  in  the  most  unfavorable  seasons. — Indiana :  Beneficial  where 
tried. — Iowa :  Good  where  it  has  been  tried. — Kentucky :  A  beneficial 
eft'ect  to  all  tender-leaved  varieties. — ^Missouri :  Where  tried  has  exerted 
11  favorable  inlluence. — Massachusetts:  Beneficial  by  increasing  the 
t<*mperature. — Xew  York :  Favorable  where  it  does  not  i>revent  a  free 
circulation  of  air. — Ohio :  Tines  trained  agairAt  buildings  and  on  covered 
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Irollises  arc  free  tioin  leaf  diseases;  iiistauces  are  known  of  successful 
culture  of  uueertaiu  varieties  under  shelter,  successive  crops  for  thirteen 
years  having- been  raised. — South  Carolina:  Most  excellent  effect ;  pixs- 
vents  leaf  diseases. — Tennessee :  Vines  protected  by  projecting  eaves  or 
coi)ings  always  do  well. 

Question  13.  What  effect  has  soil  in  reference  to  rot  in  the  berry  t — Illi- 
nois :  Low,  wet  soils  almost  invariably  produce  rot  hi  the  beny ;  rich 
lauds  also  seem  to  induce  rot  in  the  berry. — Indiana:  Wet  and  rich  soils 
are  the  prevailiuft*  causes  of  rot  in  the  berry. — Iowa:  Undrained  clay 
soils  canse  rot. — Kentucky:  Stiff,  retentive  subsoils,  keeping  water  near 
the  surface,  produce  rot. — Kansas:  Very  rich  soils  cause  rot  in  the 
grape. — ^lissouri :  Eot  in  the  berries  is  very  rare,  and  is  seen  on  rich  or 
heavy  clay  soils  only. — Massachusetts :  Not  liable  to  rot  on  dry  soils. — 
New  Jersey :  In  wet  seasons  and  on  wet  soils  we  have  rot  in  the  berries. — 
North  Carolina:  The  rot  is  frecjuently  disastrous  on  rich  or  retentive 
soils. — New  York ;  Only  on  low  grounds  and  wet  subsoils. — Ohio:  Heavy 
wet  soils  arc  extremely  pernicious,  and  thought  to  be  the  primary  cause 
of  rot  5  drained  soils,  even  clays,  are  almost  entirely  exempt. — Pennsyl- 
vania: The  rot  is  most  destnictive  on  undrained,  heaA'y  clays,  but  is 
also  induced  by  over-manuring  and  enriching  the  soil. — South  Carolina: 
We  seldom  escape  rot  in  the  berries,  on  heavy,  damp  soils. 

Question  14.  What  soils,  diemicalUj  considered^  are  most  favorable  to 
health  and  vigor  of  plant,  and  perfection  of  fruit  f — Arkansas:  A  reddish 
clay  soil,  intermingleil  with  sand,  is  the  most  congenial,  so  far  as  experi- 
ence confirms ;  on  pm^e  clays  the  crop  has  failed. — Connecticut :  A  good 
dei)th  of  limy,  loamy  soil  is  best. — Georgia :  Soils  containing  alkaline 
phosphates,  and  considerable  humus,  are  most  productive,  and  maintain 
healthy  plants. — Illinois:  Silicious  and  calcareous  soils  are  well  suited ; 
also  gravelly  clay  soils,  if  somewhat  rolling  on  the  surface;  clay  subsoils 
are  veiy  good,  if  not  too  wet ;  especially  so  if  they  contain  some  iron  and 
lime. — Indiana  :  Grapes  do  well  on  clays  if  properly  draineil  and  limed ; 
also  very  fairlj'  on  giavelly  and  sandj^  soils  when  properly  worked, — 
Iowa :  The  vines  seem  to  do  equally  well  either  on  silicious,  calcareoos, 
or  gravelly  soils,  where  the  last  is  not  too  poor  or  light.  Shales  are  very 
good.  Clayey  soils  produce  the  richest  fruit,  but  sand}-  soils  the  greatest 
amount  of  vine. — Kentucky:  Soils  containing  much  oxide  of  iron  seem 
to  favor  the  rot. — Kansas :  A  sandy  clay  soil  is  best  for  grapes. — Mis- 
souri :  The  most  favorable  soils  are  those  of  a  silicious  and  calcareous 
nature,  containing  magnesian  limestone,  with  potash  and  phosphates; 
clay  soils  are  very  good,  but  they  must  be  drained. — Michigan :  The 
earliest  and  sweetest  fruit  is  produced-  on  clay  soils,  but  sandy  soils  give 
the  largest  and  best-looking  fruit. — Massachusetts :  W^here  the  growing 
season  is  short,  a  dry  sandy  soil  is  preferable. — North  Carolina:  A  light 
sandy  loam  gives  best  results. — New  York :  Calcareous  and  aluminons 
soils  abounding  in  phosphates;  shaly  soils  are  always  good.^-Ohio: 
Calcareous  and  aluminous  soils,  well  drained;  also  rotten  shales. — Penn- 
sylvania :  Calcareous  soils  in  combination  with  iron  ;  shaly  and  silicious 
soils  are  very  well  adapted. — South  Carolina :  The  varieties  of  ViHs 
estivalis  prefer  sdicious  soils ;  the  varieties  of  Vitis  vulpina,  those  of  an 
aluminous  character;  and  the  varieties  of  Vitis  rotundifolia  do  equally 
well  in  either ;  as  a  general  rule,  light  soils  are  best  if  supplied  with  lime 
and  potash. — Wisconsin :  A  loose  limestone  soil  is  perhaps  the  most 
favorable ;  sandy  clay  soils  are  also  good,  but  very  stili*  clays  are  not  so 
profitable. 

Question  15.  What  effects  have  been  observed  from  meclutnical  cwiditions 
of  soils  J  such  a«  draining^  ^ubsoiliingj  and  other  cultural  operations  f^^ 
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Arkansas:  Snbsoiling  and  trenching  show  marked  results  for  good. — 
Connecticut:  Draining  is  indispensable  in  order  to  get  the  grape  to  grow 
in  originally  wet  soils. — Illinois:  Draining,  trenching,  and  good  culture 
are  nccessjiry;  the  soil  should  be  well  i)ulverized  and  manipulated  before 
planting. — Indiana:  Draining  seems  indispensable  in  most  soils;  sub- 
Boiling  and  good'  culture  generally  are  always  attended  with  marked 
results. — Iowa:  Deep  plowing,  in  conjunction  with  di-aining  and  subaoil- 
iug,  i)reveuts  rot  to  a  very  grcHt  extent. — Kentucky :  Draining  and  sub- 
soiling  pay  well. — Kansas :  We  tind  the  best  results  on  drained  soils,  and 
shallow  after-culture. — Missouri :  The  yield  of  fruit  is  largely  incu^ised 
by  draining,  trenching,  and  subsoiling. — Massachusetts :  Draining  is 
aseful. — North  Carolina:  The  products  are  greatly  improved  by  proper 
stirring  and  culture  of  the  soil. — New  York:  Draining  and  subsoiling 
are  of  essential  benefit,  making  the  giowth  more  certain,  and  preventing 
injury  from  drought.— Ohio:  Very  dry  soils  are  vastly  improved  by 
trenching;  draining  is  indisi)ensable  in  stiti*  clays, and  subsoiling  favor- 
able; g(wd  clean  culture  will  always  be  attended  by  best  crops. — Penn- 
sylvania: Under  draining  is  always  attended  with  good  results  in  tena- 
cions  soils. — South  Carolina:  Draining  is  absolutely  necessary  in  clay 
soils;  subsoiling  is  useful  in  aluminous  lands,  but  of  no  use  in  silicious 
soils. — Tennessee:  Draining  and  deep  culture,  espet;ially  on  poor  soils, 
are  of  gieat  beneHt. — Wisconsin:  Deep  culture  is  necessai-y  in  dry 
summers. 

Quetttion  IG.  What  effect  has  elevation  vpon  the  health  of  the  vine?  Oive 
results  of  observations,  and  opinion  as  to  (he  proper  height  above  valleys."^ 
Arkansas:  Other  things  being  appropriate,  we  prefer  low  situations, 
because  they  are  sheltered  from  heavy  storms. — Connecticut :  No  iliffer- 
ence  if  the  ground  is  dry  in  the  valleys. — Illinois:  Elevated  rolling  lands 
are  decidedly  the  best,  but  elevation  is  not  so  important  when  near  large 
bodies  of  water ;  near  small  streams,  or  in  valleys  distant  fmm  water,  an 
elevation  of  from  one  hundred  and  Hfty  to  two  hundred  and  fifty  feet  is  much 
preferable;  very  liable  to  fi-eeze  in  low  grounds. — Indiana:  An  eleva- 
ted position  is  always  the  best;  grapes  are  healthier,  with  much  less  dis- 
position to  rot,  even  in  wet  seasons. — Iowa:  An  elevation  of  fifty  to  two 
hundred  feet  above  streams  has  proveil  best. — Kentucky :  There  is  no 
question  but  that  elevated  sites  are  to  be  preferred,  where  the  air  can 
circulate  freely,  and  be  protected  from  slight  frosts. — Kansas:  Elevations 
of  fifty  to  one  hundred  feet  above  valleys,  with  grounds  slo])ing  to  the 
south,  are  the  best. — Missouri:  Elevations  of  from  three  hundred  to  four 
hundred  feet  above  water-level  have  proved  the  very  best,  for  health  and 
value  of  products. — Minnesota:  The  best  vines  are  those  cultivated  on 
elevations  one  hundred  to  two  hundred  feet  above  the  river. — Massachu- 
setts: Side  hills  (of  no  great  elevation)  with  southern  slopes  are  the 
most  favorable ;  northern  slopes  and  low  frosty  hollows  must  be  avoided 
here. — North  Caroliim :  The  Scupiieniong  grape  does  best  in  low  lands, 
but  other  varieties  succeed  only  on  elevations :  on  the  mountain  sides, 
where  we  are  exempt  from  occasional  late  and  early  frosts,  failure  has 
never  been  known ;  in  low  valleys  they  are  destroyed  by  blight  and 
rot. — New  York :  Our  best  vineyards  are  oA  considerable  elevations,  from 
fifty  to  four  hundred  feet  above  the  valley.  On  these  high  lands  we  are 
not  subject  to  early  frosts  in  autumn,  and  the  vine  is  healthier  generally 
than  in  low  grounds. — Ohio:  Elevations  are  considered  gooil,  but  opin- 
ions differ  as  to  height;  some  prefer  being  within  range  of  fogs;  fifty  to 
three  hunilred  feet  above  creeks  and  small  streams  exempts  from  early 
feu  frosts, and  vinejards  are  generally  more  healthy;  where  there  are 
large  bodies  of  water,  elevation  seems  of  but  little  consequence. — ^Peun- 


215  AGRICULTURAL   REPORT. 

sylvania :  Elevations  of  from  two  liimdred  to  four  liimdred  feet  are  safer 
iu  early  and  late  frosts,  and  both  the  fruit  and  the  vines  are  superior  to 
the  production  of  low  grounds. — South  Carolina :  The  best  grape  region 
is  that  above  the  frost-belt-  on  the  mountain  slopes ;  this  is  clearly  indi- 
cated by  the  fact  that  a  diseased  gTape  leaf  or  berry  has  never  been  seen 
on  these  elevated  lands. — Tennessee :  We  find  decidedly  the  best  grapes 
on  elevated  positions. — Wisconsin :  Elevations  are  subject  to  destructive 
Avind-storms. 

Question  17.  Has  any  variety  of  the  foreign  grape  proved  reimmerative  in 
vineyard  culture  f — ^Tho  returns  uniformly  express  a  negative  answer  to 
this  question. 

Question  18.  What  is  the  effect  of  summer  pruning,  and  tchat  metliod  of 
pointer  x)r\ining  is  hest  f — Arkansas :  Judicious  summer  pruning  assists  in 
developing  the  fruit;  any  system  of  renewal  is  good  for  winter  pruning. — 
Connecticut :  Vines  that  are  allowed  to  run  all  simimer  without  pruning 
invariably  yield  large  crops. — Delaware :  When  summer  pruning  is  judi- 
ciously peribrmed,  it  has  a  tendency  to  increase  the  quantity  and  quality 
of  the  fruit,  and  also  tends  to  promote  maturity  of  growth. — Georgia : 
We  find  summer  pruning  injurious. — Illinois:  All  known  methods  of 
pruning  are  more  or  less  practiced.  Summer  pruning  is  considered  hurt- 
ful, according  to  its  severity.  Cases  are  cited  of  severe  summer  pruning 
causing  a  loss  of  half  of  the  crop. — Indiana :  Summer  pruning  should  be 
limited;  it  is  injurious  if  severe.  All  methods  of  renewid  and  spur 
methods  of  winter  pruning  are  ])racticed. — Iowa :  Summer  pruning  is 
injurious,  if  it  involves  the  removal  of  much  of  the  foliage.  A  moderate 
pinching  of  the  points  of  fruiting  shoots  checks  growth  and  improves 
the  Iruit.  The  renewal  and  other  systems  of  winter  pruning  are  prac- 
ticed.— Kentucky :  On  the  whole,  summer  pruning  is  considered  injurious, 
and  should  be  abandoned. — Kansas :  Summer  pruning  should  be  strictly 
confined  to  pinching  out  the  points  of  shoots,  and  not  remo\ing  them 
entirely. — ^^lissouii :  Summer  pruning  is  practiced  to  a  moderate  extent. 
The  winter  pruning  takes  place  in  November.  All  modes  are  practiced. — 
Michigan :  Summer  pruning  is  deemed  hurtful  when  carried  to  any  con- 
siderable extent.  The  winter  pruning  is  on  the  renewal  system. — ^Massa- 
chusetts: Very  little  simimer  prumng.  Winter  pruning  on  the  spur 
system. — ^North  Carolina :  Summer  priming  severely  injures,  and  some- 
times kills  the  \'iue  in  this  locality. — New  York:  Summer  pruning  is 
injurious,  except  so  far  as  to  check  the  growth  of  rampant  shoots,  or 
remove  superfluous  wood.  All  systems  of  winter  pruning  are  practiced, 
but  the  renewal  mode  is  preferred. — Ohio :  Summer  pruning  is  injurious 
as  an  unqualified  system,  but  is  favorable  to  the  extent  of  removing 
superfluous  buds,  and  checking  over  luxuriant  growth.  Many  syst^^ms  of 
winter  pruning  are  practiced,  but  the  renewal  system  is  preferred.  The 
system  of  horizontal  ai^ms  with  spurs  has  resulted  in  comparative  fail- 
ure.— Pennsylvania :  Moderate  summer  pinching  is  favorable  to  increase 
in  the  size  of  Iruit,  but  is  likely  to  increase  the  present  at  the  expense  of 
subsequent  crops.  Winter  pruning  is  varied,  both  the  renewal  and  the 
spur  system  in  various  modifications  being  practiced. — South  Carolina : 
Summer  pruning  is  not  practiced.  The  renewal  system  has  been  adopted 
in  winter  prunuig. — l^ennessee :  No  summer  pruning  done. — ^Wisconsin : 
Summer  pruning  is  found  to  be  beneficial  when  done  with  judgment. 
Winter  pruning  is  done  in  November. 

Quest  1071  22.  What  insects  are  most  iiijurious  to  the  vinCy  and  wliat  is  tJie 
extent  of  the  injury;  and  what  remedies  have  proved  efficient  f — Arkansas: 
The  leaf  roller  is  somewhat  troublesome  on  all  varieties,  except  the  Scup- 
pemong  and  Clinton. — Connecticut :  The  thrips  is  sometimes  very  in- 
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iuiious. — l>daviare:  A  Kuiall  citrciiliu,  tbe  uauie  cf  wUicb  ho^j  not  been 
detcruiiued,  is  wry  (le«traclive. — Georgia:  No  trouble  from  insects. — 
Illinois :  The  loaf  t'olilev,  tlirips,  borer,  and  curculio  ate  occasionally 
found  in  viueyiirds.  Sliakiug  and  bandpicking  are  tlie  only linown 
remedies  for  tbu  last  named. — Indiana:  Insects  aio  not  troublesome, al- 
tiiougb  rose  bugs  occasionally  devastate  llie  yoimg  fruit  bimches. — Iowa: 
The leafroller  and  tbrips  are  the  principal  inspct  enemies,  nieflrst  named 
can  be  destroyed  by  dusting  with  hellebore  powder. — Kansas :  The  thrips 
is  sometimes  seen,  but  not  to  any  great  extent. — Missouri :  Tlie  rose  bug, 
thrips,  and  some  other  insects  are  to  be  seen,  but  not  to  any  great 
extent. — Minnesota:  No iiyury  from  insects. — Massachusetts:  Hose  bugs 
arc  troublesome. — New  Jersey:  Eose  bugs  sometimes  destroy  the 
crops. — North  Carolina:  The  Seuppemong  grape  is  exempt  from  all 
insect  enemies;  other  varieties  are  sometimes  iiyured. — New  York: 
The  gi'ape  beetle,  thrips,  rose-bug,  and  caterpillar  appear.  Whale-oil 
soap  and  dusting  with  lime  are  good  preventives.— Ohio :  A  worm 
that  eats  its  way  from  one  berrj'  to  another  does  considerable  injury. 
The  thrips  is  most  destructive  upon  thiu  and  smooth-leaved  varieties'. 
They  ha^e  been  prevented  by  washing  the  vines  with  a  mixture  of  soft- 
soap  and  sulphur  in  the  fall,  after  the  decay  of  the  ioliage:  also  by 
fumigating  with  tobacco  smoke  on  their  first  appearance.  Lime  and 
sulphur  sprinldcd  on  the  leaves  are  also  eflective.  The  rose  bug,  Bt«el- 
blue  beetle,  and  curculio  are  occasionally  troublesome. — Pennsylvania: 
Various  insects  make  their  appearance,  but  none  of  them  are  very  in- 
jurious, except  the  thrips  in  some  dry  season. — South  Carolina :  The 
thrips  is  occasionally  troublesome. — Tennessee:  No  insect  of  any  mo- 
ment.— Wisconsin :  The  thrips  to  a  small  extent. 
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According  to  the  above  reports,  the  most  popular  varieties  for  table  use 
arc,  1st,  Concord;  2d,  Delaware;  and,  3d,  Catawba.  Those  in  highest 
i-epnte  for  wine,  are,  1st,  Delaware ;  2d,  Coucord ;  3d,  Catawba  and  Scup- 
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pernong  in  the  southern  States.  The  Tarielies  principally  grown  are 
the  Concord  and  Catawba,  but  the  newer  varieties  are  rapidly  being  dis- 
seminated, and  their  respective  merits  will  be  tested  in  a  few  years.  On 
the  must  scale  the  Delaware  shows  the  greatest  uniform  amount  of 
sugar,  next  the  lona ;  the  Catawba  and  Norton's  Vkginia  are  also 
favorably  mentioned  in  this  respect. 

In  regard  to  mildew  and  other  leaf  diseases,  no  variety  appears  to  be 
entirely  exempt;  Concord,  Ives,  Hartford  Prolific,  and  Northern  Musca- 
dine appear  to  suffer  the  least,  and  it  is  i>robably  owing  to  this  exemp- 
tion from  severe  leaf  iujury  that  these  varieties  are  so  prominent. 

Hot  in  the  berry  is  almost  as  universal  as  leaf  blights,  nearly  all  the 
varieties  being  liable  under  certain  conditions.  If  any  exceptions  are 
made  they  refer  to  the  family  of  summer  grapes,  the  cultivated  varieties 
of  which  are  the  Elsinboro,  Norton's  Virginia,  Lenoir,  Cunningham, 
Herbemont,  &c.;  these  appear  to  be  noted  for  their  freedom  from  rot. 
Old  vines  are  also  more  generally  liable  to  rot  than  those  in  young  planta- 
tions. 

Shelter  from  dews  and  other  atmospheric  changes  is  considered  advan- 
tageous in  modifying  leaf  diseases.  It  has  long  been  observed  that  \ines 
growing  under  the  partial  protection  of  the  overhanging  eaves  of  a 
building,  also  those  allowed  to  ramify  unmolested  on  the  branches  of 
tiroes,  are  generally  exemi)t  from  injury.  Covered  trellises  seem  to 
exert  a  similar  intiuence. 

The  effect  of  soil  with  reference  to  rot  in  the  berry  seems  to  be  very 
decided.  Soils  that  retain  water,  as  undmined  clays,  are  very  likely 
to  rot  the  fruit  of  grapes,  more  especially  when  the  plants  are  over  four 
or  five  years  old.  Very  rich  bottom  lands  are  also  conducive  to 
this  disease.  Wet  seasons  are  more  fatal  than  dry  on  any  soil,  the 
inimary  cause  appearing  to  be  an  excess  of  water  in  the  soil. 

The  chemical  constitution  of  the  soil  does  not  seem  to  exert  any  very 
marked  influence  on  the  growth  of  the  vine;  clayey  soils  produce  the 
richest  fruit,  as  also  the  earliest  ripe;  the  latter,  however,  dei)ending 
ui)on  the  moisture  of  the  season ;  success  evidently  depends  rather  upon 
its  physical  (]ualities.  The  conviction  is  gradually  gaining  ground  that 
ail  grape  soils  should  be  artificially  drained,  unless  they  jictually  rest  on 
an  extremely  porous  strata;  deep  culture,  or  rather  deep  prei)aration  of 
the  ground,  is  also  strongly  recommended  in  connection  with  drauiing, 
the  two  oi)erations  being  of  much  benefit  only  when  simultaneously  imr- 
formed;  draining  being  of  little  value  unless  the  soil  is  deeply  cultivated, 
and  deep  culture  of  but  little  value  unless  the  land  is  drained. 

The  effect  of  elevation  upon  the  health  of  the  vin*is  considered  aa 
favorable;  the  reiwrts  are  nearly  unanimous  on  this  point.  Not  only 
are  high  lands  more  favorably  disposed  to  drainage  facilities,  but  the 
greater  immunity  frnrn  late  spring  and  early  fall  frosts  is  of  vast  imiN>rt- 
auce.  Localities  coutiguous  to  large  bodies  of  water  are  pre-eminently 
favored  in  this  res|)0ct,  but  small  streams  in  sheltered  valleys  have  an 
injurious  rather  than  a  beneficial  influence. 

The  retunis  are  entirely  unanimous  in  regard  to  the  failure  of  the  for- 
eign grape  in  vineyard  culture,  a  fact  which  should  be  considered  by 
those  who  are  still  experimenting  with  foreign  wine  gi'apes  east  of  the 
Kocky  Mountains. 

Summer  prunuig,  so  far  at  least  as  it  involves  the  removal  of  any 
great  amount  of  foliage,  is  generally  abandoned  as  injudicious,  and  tend- 
ing to  iwsitive  injury.  If  i>erformed  early  in  the  season,  and  only  to  the 
extent  of  partially  checking  the  growth  of  certain  shoots,  more  particu- 
larly those  that  are  bearing  fruit,  it  is  beneficial}  but  to  remove  a  quan- 
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tity  of  healtby  foliage  at  any  period  during  the  active  growth  is  certain 
to  result  in  injury. 

The  nio<les  of  'winter  pruning  are  rather  indefinitely  described,  and 
various  modifications  of  renewal  and  spnr  pnuiing  are  practiced.  The 
renewal  metliod  seems  to  have  the  preference,  although  it  is  e\ident 
that  very  widely  varying  practices  are  included  in  the  term. 

No  serious  injuries  I'rom  insects  are  repoileil.  The  thrips  is  most 
troublesome,  but  no  practical  and  at  the  same  time  effectual  mode  oi 
deRtroyincr  them  has  been  made  apparent. 


CULTIVATION  OF  THE  PEANUT. 


Tboiigli  the  peanut  lias  beeu  cultivatecl  in  Virginia  to  some  extent 
from  a  remote  date,  it  is  only  since  the  war  that  the  crop  has  become  of 
X)rimary  importance  in  the  section  of  the  State  peculiarly  atlapt<?d  to  its 
production.  The  gi'eater  part  of  Eastern  Virginia  A\as  l»y  turns  occu- 
pied by  both  of  the  contending  armies 5  and  as  nearly  every  farmer 
raised  peanuts  enough  for  his  famih'.  and  some  to  spare,  their  merits 
became  extensively  known  among  the  soldiers;  so  that  when  the 
armies  were  disbanded  a  knowledge  of  them  was  carried  to  every  part 
of  the  country.  It  is  doubtless  to  this  cause,  more  than  to  any  other,  that 
we  are  to  ascribe  the  extraordinary  impulse  given  to  their  culture 
within  the  last  few  years.  So  rapid  has  been  its  extension  that  the  crop 
of  each  successive  year  has  been  threefold  greater  than  that  of  the  year  pre- 
ceding, and  at  prices  fidly  maintained.  The  croj)  of  18C8  in  Virginia  is 
estimated  to  have  aggregated  about  three  hundred  thousand  bushels, 
the  average  price  of  which  was  about  $2  75  per  bushel.  Such  enormous 
profits  in  the  present  depressed  condition  of  our  agi'iculturo  are  well  cal- 
culated to  keep  up  the  same  ratio  of  increase  for  18G1),  so  that  the  pro- 
duct might  bo  safely  estimated  at  a  million  of  bushels  if  it  were  not  that 
many  of  the  new  planters  have  embarked  in  the  business  without  an 
adequate  knowledge  of  the  conditions  necessary  to  success. 

The  preparation  of  the  soil,  however,  is  shrouded  in  no  my  story,  while 
the  subsequent  culture  is  almost  as  simple  and  scarcely  more  expensive 
than  that  of  corn.  This  may  be  inferred  from  the  fact  that  some  plant- 
ers put  as  much  as  a  hundied  acres  in  peanuts,  and  not  a  few  from 
tliirty  to  fifty  acres,  in  addition  to  other  crops.  To  attain  the  best  suc- 
cess the  planter  should  not  be  lacking  in  any  one  essential,  and  in  order, 
therefore,  to  ti^eat  the  subject  intelligently,  it  will  be  presented  under 
several  heads. 

SOIL. 

Any  soil  that  can  be  put  in  a  friable  condition,  and  kept  in  that  state, 
will  produce  peanuts ;  but  that  which  is  best  adapted  to  their  growth  is 
a  light,  gray  soil,  without  being  very  sandy.  The  color  of  the  ikkIs 
always  partakes  of  the  color  of  the  soil :  and  as  the  brightest  pods  always 
bring  the  most  money,  so  the  gray  land  is  to  be  prefen^ed.  When 
harvested  they  are  perfectly  clean,  scarcely  a  particle  of  soil  adhering 
to  them.  Not  so  with  red  or  chocolate-colored  lands.  They  leave  a 
stain  on  the  pods,  of  which  they  cannot  be  divested  even  by  washing — 
a  practice  frequently  resorted  to  for  the  purpose  of  getting  a  fancy 
article.  When  taken  to  market  the  bright  nuts  will  command  from  ten 
to  fifteen  cents  more  per  bushel  than  the  brown,  though  equal  in  all  other 
respects.  The  gray  soil  is  therefore  to  be  selected  when  there  is  free- 
dom of  choice,  but  the  brown  soil,  when  of  the  right  texture,  is  equally 
productive. 

In  choosing  a  site  for  planting,  reference  should  be  had  to  the  crop  of 
thepre\ious  jear.  Peanuts  require  a  clean  soil;  they  will  follow  any 
hoed  crop  to  advantage,  with  the  exception  perhaps  of  sweet  potatoes. 
Corn  land  is  generally  pi^ferred.    In  tide-water  Virginia  much  of  the 
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land  was  heavily  marled  in  former  years,  and  whenever  this  is  the  case 
an  important  and  perhaps  the  chief  requisite  to  success  has  been  already 
provided.     The  peanut  Avill  not  fimit  except  on  a  calcareous  soil.    The 
vines  may  grow  with  the  greatest  luxuriance,  covering  the  whole  ground, 
but  in  the  absence  of  lime  or  marl  the  pods  do  not  fill :  they  turn  out  to 
be  notliing  more  than  what  is  iwpularly  called  "pops."    K,  then,  the 
land  has  not  been  pre\iou6ly  marled  or  limed,  it  will  be  necessary  to 
apply  say  a  hundred  and  fif^  bushels  of  marl,  or  fifty  bushels  of  lime, 
to  the  acre.    The  kind  of  lime  chiefly  used  of  late  years  is  burned  oyster 
shells,  which  may  be  had  in  abundance  in  all  the  large  towns.    It  is 
applied  in  either  of  several  ways,  according  to  the  convenience  of  the 
planter,  and  with  about  equally  good  effect.    K  there  is  any  choice, 
spreading  broadcast  is  perhaps  the  best,  to  be  done  before  the  land  is 
plowed;  in  which  case  the  quantity  should  be  about  fifty  bushels  to  the 
acre.    A  favorite  mode,  where  a  large  surface  is  to  be  planted,  is  to 
strew  the  lime  in  the  furrow  over  which  the  bed  is  to  be  raised  for  plant- 
ing.   In  this  case  a  less  quantity  will  answer,  by  reason  of  its  being 
more  concentrated — say  twenty  bushels.     Other  planters,  again,  who 
are  hurried  in  their  work,  spread  the  lime  over  the  beds  after  the  crop  is 
planted,  at  the  rate  of  about  thirty  bushels  to  the  acre.    Either  mode  is 
attended  with  good  success;  but  wherever  it  is  practicable  to  have  a 
choice  of  land  that  has  been  sufficiently  marled  or  limed  in  former  years, 
and  preserved  by  judicious  culture,  the  best  results  are  found  to  follow. 
In  such  cases  the  yield  not  unfrequently  reaches  a  hundred  bushels  to 
the  acre.    Last  year  the  writer  was  told  by  a  planter  of  the  highest 
character  that  on  twelve  acres  of  such  land  as  has  been  just  described 
he  sold  fourteen  hundred  bushels  of  nuts  of  prime  quality,  besides  saving 
an  ample  supply  for  seed.    The  product  ranges  from  the  quantity  stated 
down  to  twenty-five  or  thirty  bushels  to  the  acre,  according  to  the  skill, 
or  want  of  skill,  of  the  planter — a  fair  average  of  the  whole  being  esti- 
mated at  fifty  bushels. 

Few  persons  make  peanuts  part  of  a  regular  system  of  rotation,  but 
the  pre-eminent  success  of  a  gentleman  who  has  followed  the  plan  is 
worthy  of  special  reference.  Mr.  Henry  M.  Butts,  of  Southamipton 
Coimty,  Virginia,  has  for  years  pursued  the  following  course:  The  lot 
intended  for  peanuts,  say- next  year,  has  been  seeded  in  stock  peas  this 
year,  the  \ines  to  be  plowed  in  some  time  in  September.  The  vines  afford  a 
prea t  quantity  of  vegetable  matter,  which  becomes  thoroughly  decomposed 
by  the  time  for  planting  the  crop.  When  the  season  for  planting  is  at  hand, 
the  ground  is  rcplowed  and  laid  off,  and  ten  bushels  of  lime  and  a  hun- 
dred and  fifty  to  a  hundred  and  seventy-five  pounds  of  superphosphate 
strewn  in  the  furrows  to  be  ridged  over.  The  year  following  poiinuts 
I  he  land  is  planted  in  sweet  potatoes,  with  a  liberal  dressing  of  stable 
manure.  The  third  year  it  is  laid  down  in  stock  peas  again,  to  be  fol- 
lowed by  peanuts  as  before,  always  repeating  the  lime  and  superphos- 
phate. The  crops  of  Mr.  Butts  averaged,  one  year  with  another,  not  less 
than  a  hundred  bushels  to  the  acre.  Last  year  from  ten  acres  he  sold 
thirteen  hundred  bushels  of  prime  peanuts,  entirely  exempt  from  "pops," 
and  worth  three  dollars  per  bushel. 

CULTIVATION. 

Having  pcloctcd  the  ground,  it  is  to  be  plowed  with  a  one-horse 
j)low  in  March  or  April  to  a  depth  not  exceeding  four  or  five  inches. 
The  advantages  of  shallow  culture  will  be  apparent  from  the  fact  that  the 
peduncles  continue  to  penetrate  the  earth  until  a  fimx  bed  is  reached  on 
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which  to  deposit  tho  nut;  and  the  still  further  fact  of  the  increased 
facility  afforded  in  harvesting,  as  will  appear  when  we  como  to  treat 
of  that  branch  of  the  subject. 

About  the  10th  to  the  20th  of  May  is  the  time  for  planting.  If  the 
land  is  thin  and  needs  manuring,  open  furrows  three  feet  apart,  and 
strew  in  a  hundred  to  a  hundred  and  twenty-five  pounds  of  Peru- 
vian guano,  or  from  a  hundred  and  fifty  to  two  hundred  pouiids 
of  superphosphate  of  lime.  The  former  is  generally  used,  because 
of  the  greater  certainty  of  getting  a  pure  article,  but  nothing  can  be 
better  than  the  latter  when  well  i)repared.  The  furrow  is  then  to  be 
ridged  over  and  the  whole  surface  thrown  into  three-feet  beds,  which 
should  be  reduced  to  within  two  or  three  inches  of  tho  general  level  of 
the  field.  Then  mark  off  the  rows,  and  at  distances  of  eighteen  inches 
plant  two  seeds,  covering  them  an  inch  to  an  inch  and  a  half  deep — ^not 
more. 

In  ten  days  to  two  weeks,  according  to  the  weather,  the  young  plants 
begin  to  come  up.  As  it  is  very  important  to  get  a  good  start,  tJie  miss- 
ing hills  should  be  replanted  at  the  earliest  moment.  It  is  the  ciistom 
of  some  planters  to  put  an  extra  quantity  of  seed  in  every  fourth  or  fifth 
row,  to  furnish  plants  for  transplanting,  if  needed^  if  not  needed, 
they  can  be  thinned  out. 

As  soon  as  the  grass  makes  its  appearance  give  a  light  plowing, 
throwing  the  earth  from  the  vines,  and  following  with  the  hoe,  thoroughly 
removing  all  the  grass  from  the  row.  Plow  again  as  soon  as  the  grass 
reapi>ear8,  this  time  using  a  double  shovel  or  cultivator,  and  the  hoe  as 
before  directed.  If  the  season  should  prove  ta  be  very  wet,  a  third 
working  may  be  necessary,  making  use  of  the  cultivator  and  hoe  again. 

Next  comes  the  time  for  laying  by,  the  vines  having  extended  nearly 
half  way  across  the  space  between  the  rows.  This  is  done  by  running 
a  mold-board  once  in  the  middle  between  the  rows,  and  drawing  the 
earth  up  to  the  rows  with  the  hoe,  care  being  taking  not  to  cover  the 
vines  and  to  disturb  their  position  as  little  as  possible,  as  the  firnit  will 
now  be  forming.  It  will  be  necessary  also  to  guard  against  making  ihe 
bed  too  high.  When  there  is  grass  in  the  row  it  must  be  puTleil  up  by 
hand.  Soon  after  this  tho  vines  will  cover  the  whole  ground,  and 
repress  every  other  growth,  unless  it  may  be  a  chance  weed  that  escaped 
notice  at  the  former  working. 

HARVESTING. 

The  time  for  hjirvesting  the  crop  is  from  the  15th  to  the  30th  of  Octo- 
ber, immediately  after  the  first  frost.  When  the  crop  is  forward,  or 
when  it  is  an  object  to  get  a  portion  of  it  early  in  market,  the  operation 
may  be  commenced  in  the  latter  pjirt  of  September;  but  tho  longer  the 
vines  continue  to  grow,  the  greater  will  be  the  number  of  sound  pods. 
Select  a  time  when  the  weather  is  settled  and  favorable,  and,  with  three- 
pronged  hoes  loosen  the  \nnes  along  the  rows.  Hands  follow  the  digger, 
l)ull  up  tho  vines,  shake  the  dirt  from  them,  and  leave  them  in  the  same 
place.  In  dry  weather  they  will  be  sufficiently  cured  in  two  days  to  be 
slioclvod.  Showery  weather,  though  it  may  somewhat  delay  the  curing, 
does  no  injury. 

Oho  ot  the  advantages  of  shallow  culture  becomes  apparent  inharv^est- 
in^.  Wben  the  fruit  is  deposited  only  a  few  inches  below  the  surface, 
the  vino  is  detached  from  its  position  with  little  or  no  loss;  when  the 
depth  is  greater,  the  stems  or  pedicels  are  liable  to  be  broken  oflU 

in  shocking,  provide  stakes  seven  feet  long,  made  sharp  at  both  ends; 
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then  lay  two  fence  rails  on  the  ground  as  a  foundation,  but  with  supports 
underneath  to  afford  free  access  to  the  air.  The  stakes  are  stuck  in  the 
^ound  at  convenient  intervals  between  the  rails,  the  stacks  built  up 
around  them,  and  finished  off  by  a  cap  of  straw  to  shed  the  rain.  The 
diameter  of  the  stack  is  made  to  conform  to  the  spread  of  a  single  vine. 

Alter  remaining  about  two  weeks  in  the  stack  the  picking  should  be 
liegun,  taking  off  none  but  the  matured  pods.  These  are  to  be  carried  to 
the  barn,  and  prepared  for  market  by  completing  the  drying  process,  and 
then  fanning  and  cleaning. 

The  most  tedious  part  of  the  work  is  the  picking.  An  eTpert  discrimi- 
nates at  a  glance  between  the  mature  and  immature  pods,  but  cannot 
pick  more  tlian  two  and  a  half  or  three  bushels  per  day.  A  machine  to 
perform  the  operation  woidd  be  a  most  valuable  invention.  Unless  the 
naanagement  in  the  barn  is  carefully  conducted,  there  is  great  danger, 
where  there  is  much  of  a  bulk,  that  tlie  peas  will  become  heateil  and 
jDonldy.  The  condition  in  which  the  early  deliveries  are  often  received 
at  market  renders  this  caution  quite  necessary.  In  fact,  there  is  as 
much  slovenliness  in  the  handling  of  this  crop  as  there  is  in  regard  to  any 
other;  perhaps  more,  for  the  reason  that  so  many  inexperienced  persons 
engage  in  the  culture  every  year.  Until  the  pods  are  thoroughly  sea- 
soned, the  bulk  should  be  fixiquently  stirred  and  turned  over. 

A  certain  classification,  in  respect  to  quality,  obtains  in  [)eanuts  as  in 
everj'  other  article  of  agricultural  produce.  The  descriptive  terms  in 
general  use  are  "  inferior,"  "  ordinary,"  *'  prime,"  and  "  fancy  ; "  but  these 
are  not  so  definite  as  to  admit  of  no  intermediate  grades.  Assuming 
prime  to  be  the  standard,  and  that  the  prime  are  8i3  75  per  bushel,  then 
inferior  \yi\]  be  worth,  Siiy,  $1  to  $1  50;  ordinary^  $2  to  $2  5();  and  fanct/y 
$3.  Seed  ])eanuts  always  command  an  extra  ]>rice,  ranging  from  $3  25 
to  $3  60.  These  were  the  current  prices  for  the  crop  of  1806. 

• 

YABIETIES. 

There  are  two  very  distinct  varieties  of  the  peanut,  known  respectively 
by  the  names  of  the  Virginittj  and  the  Carolina  or  African.  The  diver- 
sity between  them,  however,  does  not  amount  to  a  specific  difference, 
the  chief  characteristics  being  that  the  one  has  a  large  pod  and  bean,- 
and  the  other  a  small  one.  The  Virginia  is  cultivated  almost  exclusively 
for  eating,  while  the  Carolina  is  princii)ally  used  for  the  manufactiure  ot 
oil,  which  cannot  be  distinguisheil  from  olive  oil,  and  is,  accordingly, 
sold  as  such.  The  standanl  weight  of  the  Virginia  peanut  is  twenty- 
two  |K)unds  to  the  bushel ;  that  of  the  Carolina  twenty-eight  pounds. 
In  the  markets  they  are  always  sold  by  weight. 

SKED. 

A  matter  of  ])nniary  importance  is  to  pro\ide  seeds  of  good  quality 
for  i»l;inting;  and  in  older  to  be  assured  of  their  excellence,  the  iilanter 
should  cither  raise  them  himself,  or  buy  them  of  a  person  on  whose 
lidrlity  he  can  rely.  If,  alter  the  vines  are  dug  and  they  are  lying  in 
the  Held,  they  should  be  exi>osed  to  iVosty  weather,  the  geiniinat- 
iiig  i)rinciple  v.  ould  be  destroyed  or  impaired.  As  a  niercliantabU*  article, 
Isov/ovcr,  their  value  is  not  at  all  afiected.  Neither  should  the  nuts 
become  the  least  heated  or  mouldy  ;  nor  should  ihey  be  ])iclved  oil'  the 
vines  while  wet,  or  belbre  they  are  thoroughly  cured.  It  is  obvious, 
therefore,  that  the  most  careful  attention  is  requisite  in  this  matter. 
Previous  to  planting,  the  pods  should  be  carefully  shelled  and  every 
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faulty  bean  thrown  out ;  not  even  the  membrane  inclosing  the  seed 
should  be  ruptured.  It  takes  about  two  bushels  of  peanuts  in  the  pod 
to  plant  an  acre. 

PROFITS. 

The  relative  profits  of  peanuts  and  other  leading  erbps  of  the  district 
of  country  in  which  they  are  severally  grown  may  be  determined  with 
a  near  approximation  to  accuracy.  Assuming  that  the  average  yield  of 
cotton  to  the  acre  is  half  a  bale,  or  two  hundred  and  twenty-five  pounds, 
and  that  it  is  worth  twenty-five  cents  a  pound,  the  aggregate  proceeds 
would  be  $56  25.  An  average  crop  oftobacco  does  not  exceed  six  hundred 
pounds,  nor  the  average  price  $10  per  hundred;  the  gross  proceeds 
would,  therefore,  amount  to  $60.  An  average  crop  of  peanute  is  fifty 
bushels  per  acre,  which  may  be  put  at  $2  50  per  bushel,  aggregating 
$125 ;  so  that  it  ai)pears  that  at  one-half  the  price,  or  one-half  the  pro- 
duct, the  peanut  is  as  profitable  as  either  cotton  or  tobacco.  So  far  as 
regards  the  expense  of  preparation  and  culture,  the  difference  between 
peanuts  and  cotton  is  inconsiderable ;  but  the  picking  of  the  cotton  is 
by  far  more  tedious  and  laborious  than  gathering  the  peanuts.  As  to 
tobacco,  the  crop  is  never  oft*  the  hands  of  the  planter,  and  the  cultiva- 
tion is  the  most  expensive  of  the  three,  leaving,  therefore,  less  clear 
profit. 

CONCLUDINa  REMARKS. 

The  peanut  crop  is  justly  considered  exhausting,  but  not  more  so,  it 
is  believed,  than  either  of  the  others  with  which  we  have  compared  it. 
Planters  w  ho  have  been  long  engaged  in  the  culture  say  that  the  same 
ground  may  be  planted  for  a  succession  of  years,  provided  the  vines  are 
restored  to  the  soil,  and  a  moderate  application  is  annually  made  of  guano 
or  other  fertilizer.  Cotton,  under  a  similar  system,  may  be  planted  on 
the  same  land  for  an  indefinite  period  without  diminution  of  product. 

The  vines  of  the  peanut  make  a  large  quantity  of  verj-  nutritious 
provender,  which  is  eaten  with  avidity  by  cattle.  If  the  crop  is  dug 
before  frost,  it  is  equal  in  value  to  any  other  forage  plant.  As  the  pods 
are  picked  off,  the  vines  should  be  placed  under  shelter,  secure  from  the 
weather. 

On  account  of  the  profit  of  the  crop,  it  has  taken  the  place  of  tobacco 
to  a  considerable  extent  in  places  where  tbe  soil  is  adapted  to  it.  This 
is  the  case  in  the  large  tobacco-growing  counties  of  Amelia,  Nottoway, 
Halifax,  and  Brunswick,  besides  others  of  less  note.  How  far  north  the 
culture  may  be  extended  to  advantage  is  at  present  a  matter  of  con- 
jecture ;  but  in  the  tide- water  district  of  Maryland,  and  also  in  Delaware 
and  tbe  southern  part  of  New  Jersey,  it  well  deserves  a  trial. 


THE  POTATO. 


niSTOEY  AND  HABITS. 

Tbc  potato  (Solamtm  tuhcrosum)  is  a  native  of  the  table-lands  of  the 
Andes  of  South  America.  Centuries  ago.it  was  found  by  travelers 
<:nrowing  wild  in  Chili,  at  Chzco  in  Peru,  at  Quito  in  Ecuador,  and  in 
the  forttsts  of  Bogota  in  New  Granada,  8,G01  feet  above  tlic  level  of 
the  sea.  Potatoes  have  been  cultivated  at  Quito  from  time  imraemoiial, 
and  are  among  the  linest  in  the  world.  This  city  is  situated  on  an  ex- 
tensive plain,  at  an  elevation  of  10,233  feet.  The  mean  temperature 
of  the  climate  throughout  the  year  is  about  sixty  degrees  Fahrenheit, 
and  varies  from  this  but  little  at  any  particular  season.  The  country 
has  the  appearance  of  perpetual  spring.  There  are  no  sudden  changes 
from  heat  to  coUl,  no  violent  storms  of  rain  and  wind.  The  land  is  re- 
freshed by  distilling  dews  and  gentle  showers. 

The  soil  of  these  table-lands,  which  are  the  uplifted  beds  of  an  ancient 
ocean,  is  generally  composed  of  disintegrated  rocks  and  shells,  of  the 
detritus  of  the  mountains,  and  of  vegetable  mold,  and  belongs  to  the  geo- 
logical formation  of  the  secondary-  or  the  tertiary  period.  It  is,  there- 
fore, light,  porous,  and  friable,  and  contains  large  proportions  of  sand,lime, 
and  vegetable  substances.  It  is  also  naturally  well  drained,  though 
retentive  of  sufficient  moisture,  and,  from  its  elevated  and  airy  location, 
is  cool  and  moderately  dry. 

Such  is  the  native  home  of  the  potato,  where  it  grows  spontaneously, 
renewing  itself  from  year  to  year  from  its  tubers  and  seeds.  It  retains 
the  verdure  of  its  foliage  unim])aired  throughout  the  entire  season,  and 
-when  its  tubers  and  seeds  are  fully  matured,  it  dies,  not  of  any  injury 
from  external  influences,  but  because  its  period  of  life  has  terminated. 

From  this  brief  history  of  the  habits  of  the  potato,  the  following 
prindples  may  ba  deduced :  1.  That  the  location  for  its  culture  should 
be  elevated  and  airy.  2.  That  the  climate  should  bo  temperate,  not 
subject  to  extremes  of  heat  and  cold,  nor  \iolent  storms  of  wind  and 
rain,  having  a  mean  temperature  of  about  sixty  degrees.  3.  That  the 
soil  shoilld  be  lights  well  drained,  and  composed  of  the  proper  propor- 
tions of  sand,  lime,  and  vegetable  mold. 

These  principles  lie  at  the  foundation  of  the  sucxjessful  cultivation  of  the 
pptato.  If  they*  are  regarded,  good  crops  may  bo  expected  ;  if  they  are 
neglected,  the  result  will  be  ])oor  crops,  degeneracy,  and  disease  oV  tho 
plant.  Although  the  potato  is  of  tro])ical  origin,  (tropical  in  its  latitude 
though  not  in  climate,)  and  has  its  favorite  locahty,  in  which  it  will  gTOw 
with  certainty  and  in  perfection,  yet  such  is  its  adaptability  that  i^  may 
be  grown,  by  careful  culture,  with  tolerable  success,  from  Patagonia  to 
Labrador,  and  fiom  the  Cape  of  Good  Hope  to  Iceland. 

DISEASES. 

There  are  difficulties  to  be  encountered  in  the  cultivation  of  the  potato, 

when  removed  from  its  native  locality,  which  are  unavoidable,  and  can 

be  overcome  only  in  i)art  by  a  thorough  knowledge  of  its  origin  and 

habits.    The  most  formidable  of  these  are  the  diseases  of  rust,  curled 

15 
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leaf,  and  rot.    The  first  two  are  only  the  incipient  stages  of  the  latter, 
and  the  causes  and  remedies  are  the  same  in  each. 

It  is  generally  believed  that  debility  is  a  predisposing  cause  of  the 
potato  rot,  and  usually,  if  not  always,  preliminary  to  its  attacks.  It 
may  be  induced  in  various  ways : 

1.  By  planti}ig  small  and  imperfeeily  matur&l  tubers. — Tubers  maybe  small 
in  consequence  of  the  feeble  constitution  of  the  plant,  or  because  they 
were  formed  late  in  the  season,  and,  therefore,  had  not  sufficient  time  to 
attain  full  si^se  and  maturity.  It  is  a  law  well  established  in  the  vege- 
table kingdom,  and  also  in  the  animal,  that  like  i)roduces  like.  By  tui^ 
it  i»  not  meant  that  tho  offspring  will  be  exactly  like  the  parent  iu  every 
particular,  but  simply  that  it  will  more  resemble  it  than  any  other 
variety.  If,  then,  we  plant  a  tuber  which  is  small  and  the  result  of  feeble 
growtn,  wo  cannot,  by  any  principle  of  reproduction,  expect  anything, 
ag  a  general  result,  but  a  small  and  feeble  offspring.  This  may  uot 
always  be  fully  realized  at  once,  but  sooner  or  later  it  ^vill  come. 

In  the  case  of  Imperfectly  matured  tubers  it  is  well  known  by  all  that 
potatoes,  when  used  before  they  are  ripe,  are  unpalatable,  hard,  and 
watery.  These  qualities  result  principally  from  the  absence  of  starcbi 
which,  according  to  the  analysis  of  Professor  Payen,  made  with  seven 
varieties  of  the  potato,  constitutes  about  seventeen  parts  out  of  the 
twenty-six  parts  of  the  whole  solid  or  dry  matter  contained  in  the 
tuber— seventy-four  parts  of  the  tuber  being  water.  The  starch,  when 
converted  into  sugar  by  the  process  of  germination,  furnishes  food  for 
the  young  plant  m  the  early  stages  of  its  growth,  and  betbre  it  has 
thrown  out  roots  by  which  it  may  draw  any  nourishment  from  the 
earth. 

Now,  if  the  tuber  does  not  contain  a  proper  amount  of  starch,  in  con- 
sequence of  its  imperfect  maturity,  the  young  plant  cannot  get  the 
necessary  nourishment,  and  of  course  must  be  feeble  and  stinted  daring 
Uie  period  of  its  growth ;  and  this  shock  to  its  constitution  cannot  be 
overcome  by  any  amoiuit  of  fertility  of  soil  from  which  it  may  after- 
wards derive  its  food.  Hence  iu)i)erfection  and  debility  will  be  the  ro» 
suit,  and  a  foundation  will  be  laid  for  ftiture  disease.  A  remedy  for  this 
debility  may  be  found  by  yearly  selecting  and  planting  full-sized  and 
perfectly  matured  tubers. 

2.  By  planting  tubers  cut  very  small — Tubers  are  often  cut  into  very 
small  pieces,  cojitaining  perhaps  only  one  or  two  eyes  at  most.  It 
is  obvious  that  pieces  so  small  can  contain  only  a  very  small  quantity  of 
starch  for  the  nourishment  of  the  young  plant.  It  must,  therefore^ 
struggle  through  this  critical  period  of  its  existence  in  a  starved  con- 
dition, and  we  cannot  reasonably  suppose  that  it  will  ever  be  able  to 


jectionable  in  a  physiological  point  of  view.  The  sprouts,  until  they 
are  well  oat  of  ground,  and  their  leaves  expanded,  draw  all  their  food 
from  the  mother  potato.  If  this  is  small,  or  has  a  great  many  eyes  in 
proportion  to  its  size,  it  cannot  throw  up  strong  shoots." 

And  further,  admitting  that  the  pieces  are  sufficiently  large  to  con- 
tain all  the  starch  necessary  for  healthy  germination  and  growth,  yet  in 
many  instances  they  suffer  a  partial  decay  before  germination,  while 
lying  in  the  giound,  and  the  starch  is  changed  from  its  healthy  condi- 
tion, in  consequence  of  the  absorption  of  water  and  noxious  substances, 
through  the  lacerated  organs  of  tho  cut  tubers. 

The  tuber  is  a  thickened  portion  of  a  branch,  growing  out  of  the  stalk 
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under  ground,  and  having  the  power  of  retaining  life  for  a  time  after 
the  parent  plant  has  iMjri^ed.  It  is  not  a  root.  If  a  shoot  of  the  com- 
mon corrant  bu^  shonld  thicken  at  the  end  and  swell  into  a  tuber,  its 
woody  substance  being  changed  into  nutritious  matter,  and  its  buds 
retained  on  the  outside,  it  would  precisely  correspond  with  the  tuber  of 
the  potato.    The  eyes  of  the  potato  are  only  the  buds  of  the  branch. 

The  buds  of  a  shrub  or  a  tree  are  connected  with  the  woody  tissue 
.and  pith  of  the  branch,  by  the  medullary  rays,  so  that  a  circulation  is 
constantly  kept  up  between  the  interior  and  the  suiface.  The  buds 
(eyes)  of  the  potato  are  connected  with  the  interior  of  the  tuber  in  a 
similar  manner;  and  if  the  rootlets  are  cut  the  functions  of  the  organs 
are  impaireil,  and  they  cannot  perform  theii*  offices  of  absorbing  nutri- 
tiiHi  from  the  tubers  as  they  would  if  they  had  not  been  injured,  and, 
therefore,  the  young  plant  is  weakened.  It  is  true  that  the  potato  has 
nutarally  such  vigor  of  constitution  that  it  will  grow  even  from  a  i>eel- 
ing  not  more  than  an  eighth  of  an  inch  in  thickness,  but  it  must  be  appar- 
ent to  every  carefid  observer  that,  with  such  deficiency  of  support,  it 
could  not  long  mtiintain  its  health. 

To  guard  against  the  danger  of  decay  of  the  tuber  in  the  ground  be- 
fore germination,  it  is  covered  with  a  coating  which  is  nearly  impervious 
to  all  fluids,  so  that  the  matter  which  is  contained  within  is  carefully 
preserved  from  contact  with  all  substances  w  hich  would  unfit  it  for  sup- 
plying healthy  nourishment  lor  the  young  germ  which  it  is  intended  to 
support.  "  The  fact  is,''  says  C.  E.  Goodrich,  "  the  potato  has  a  less 
permeable  skin  than  any  other  culinary  root.  This  impermeability  for- 
bids the  transmission  of  ordinary  liquids  through  it ;  hence  it  is  the 
last  root  to  wither  in  the  sun  and  the  last  to  absorb  moisture.  The 
withering  of  potatoes  in  ordinary  cases  in  spring  is  the  resiUt  not  of 
transpiration  of  their  juices,  but  of  their  loss  by  germination." 

From  these  statements  it  appears  evident  that  the  greatest  health  and 
vigor  of  the  i)lant  are  secured  by  adopting  the  course  which  nature  pur- 
sues in  reproducing  the  plant  in  its  native  locality,  or  by  planting  full- 
sized  and  perfectly-  matured  tubers  whole.  "  The  custom  of  planting 
cut  iK)tatoes,"  says  Professor  von  Martins,  "instead  of  whole  ones, 
should  in  no  case  be  adopted,  as  without  doubt  it  has  exerted  an  influ- 
ence in  the  deterioration  of  the  race." 

3.  By  long  cultivation  of  the  same  variety. — It  is  generally  believed 
that,  by  long  cultivation  of  any  variety  of  the  potato,  it  at  length  be- 
comes less  prolific,  and  is  weakened  in  its  whole  constitution.  Although 
the  fact  of  deterioration  is  admitted,  there  is  much  difference  of  opinion 
with  regard  to  its  cause.  If  the  cause  could  be  perfectly  known,  a  very 
imiK)rtant  step  would  be  taken  toward  finding  a  remedy  by  which  the 
debility  might  be  removed. 

Some  persons  suppose  the  reason  of  the  deterioration  to  be,  that  the  ele- 
ments ot  the  soil  have  been  exhausted,  and  that  tlie  iiotato  really  becomes 
weakened  for  want  of  proper  food ;  a  part  of  the  deterioration  is  also 
attributed  to  bad  cultivation.  It  is  said,  in  reply,  that  this  is  no  doubt 
true  to  a  certain  extent,  but  that  a  change  of  locality  and  cidture  will 
not  restore  its  original  vigor.  "I  have  in  several  instances,"  says  T.  A. 
Knight,  "tried  to  renovate  the  vigor  of  old  and  excellent,  nearly  ex- 
IK»nded  varieties  of  the  potato,  by  change  of  soil  and  mode  of  culture, 
but  I  never  in  any  degree  succeeded." 

In  addition  to  this,  it  is  contended  that  the  deterioration  is  owing 
really  to  exhaustion  of  the  vital  energies  of  the  plant,  by  reason  of  age; 
that  all  created  beings,  whether  plants  or  animals,  have  a  beginning,  a 
maturity,  and  an  end*,  and,  although  the  end  may  sometimes  be  much 
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deferred  by  various  artificial  means,  as  good  culture,  &c..  yet  death  is 
inevitable.  John  Townley  tliinlia  that  the  potato  raised  irom  the  seed 
is  in  its  prime  or  full  maturity  from  the  fourth  to  the  tenth  year,  and 
after  this  it  generally  declines,  and  v. ill,  in  the  course  of  years,  "mil 
out,"  and  finally  become  extinct.  The  power  of  propagating  the  potato 
from  the  tuber  appears  to  be  only  a  teuiporaiy  device,  by  which  a  desir- 
able varioty  may  be  continued  boyoiid  itvS  annual  period  of  life  for  a  few 
years,  or  until  other  good  varieties  may  be  produced  and  perfected  from, 
the  seeds. 

It  is  asserted,  further,  that  the  renewal  of  a  plant  by  a  bud  or  a  branch, 
as  in  the  cultivation  of  the  potato  from  the  tuber,  is  only  a  continuation 
of  the  same  organization,  or  old  variety;  that  the  earth  in  the  case  of 
the  tuber,  and  the  stock  in  the  case  of  grafting  a  branch  upon  it,  "cant 
give  nutriment  only,''  and  "  not  now  life;''  and  that  it  is  the  seed,  which 
has  been  influenced  by  the  pollen,  tluit  originati»s  a  new  plant  which 
differs  from  all  that  have  been  created  before  it  or  will  be  created  after  it, 
being  endowed  with  a  vital  principle  peculiar  to  itself,  and  which  no 
other  plant  of  the  same  speci«\s,  or  any  other  species,  can  impart  or  per- 
petrat<3  beyond  a  certain  limited  ]ieriod  of  life.  "The  culture  of  .the 
potato  constantly  from  the  tubers,''  says  C.  E.  Goodrich,  "and  almost 
never  from  the  seed,  added  to  the  carelessness  with  which  that  cultiva- 
tion has  been  conducted,  has  certainly  tended  to  enfeeble  it." 

Admitting  that  this  view  is  correct,  one  remedy  at  least  for  the  de- 
bility must  be  found  in  raising  now  varieties  from  the  seeds  of  healthy 
plants.  If  vigorous  varieties  cannot  be  found  at  home,  they  must  be 
obtained  from  their  native  locality.  The  seeds  should  be  sown  in  beds 
or  boxes  like  tomato  seeds,  in  early  spnng,  and  then  transplanted 
into  well-prepared  soil,  where  they  may  mature  their  tubers.  It  is 
recommended  to  set  the  stems  deep,  or  about  one-third  in  the  grormd, 
that  they  may  not  dry  up,  and  that  the  tubers  which  grow  from  them 
may  bo  properly  protected.  Some  tubers  of  tolerable  size  will  be  formed 
the  first  year,  and  of  full  size  the  second.  Only  a  few  will  prove  worthy 
of  being  cultivated. 

New  varieties  may  also  be  produced  by  cross-breeding,  which  consists 

in  fertilizing  the  pistils  of  the  flowers  of  a  desirable  variety  by  the  pollen 

of  the  stamens  of  another  variety,  the  qualities  of  which  we  wish  to 

impart  to  the  former.    From  the  seeds  produced  by  the  fertilized  plant 

new  varieties  may  be  grown  possessing,  in  some  "degree,  the  qualities 

of  both,  and  some  may  be  better  than  either.    It  should  be  remembered, 

however,  that  all  new  varieties  are  not  equally  hardy,  some,  from  a 

natural  weakness  of   constitution,  being  more  inclined  to  rot  than 

ithers,  and  therefore  inferior,  iu  this  respect,  to  some  older  varieties; 

Hit  these  cases  are  exceptional.    If  the  practice  of  renewing  the  potato 

•T'om  the  seeds  at  proper  intervals  should  be  adopted,  the  debility  aris- 

g  from  long  cultivation  of  the  same  variety  would  be  avoided. 

t.  By  cultivating  in  soils  not  containing  the  elements  necessary  for  its 

„^vDth. — It  is  found,  by  an  analysis  of  the  solid  or  dry  matter  of  the 

?^or  of  tlie  potato,  that  about  forty-four  ports  out  of  one  hundred  arc 

c4xuon;   and  of  the  one  hundred  parts  of  the  ash  of  the  tuber,  about 

-^Hy -eight  parts  are  potash  and  twenty-one  parts  phosphates.    It  will  be 

-^^  therefore,  that  the  elements  wiiich  form  a  large  portion  of  the  solid 

.-■     »^  *ho  potato  are  carbon  and  potash.    We  have  also  previously 

lat  carbon  and  lime  abound  in  the  soil  of  the  table-lands  wherV 

-^v«.U)  grows  wild. 

'  "^ht^at^  ^^'^'uents  are  ^^nrif  in  or  in  the  soil  in  which  wc  desu*e  to  cultivate 

•       t      -•  ..nrl  ^hia /»  «'»Arfnino'l  hv  nnnly/ing  It,)  they  mUSt  bO 
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supplied  by  artificial  means,  as  the  only  proper  remedy  for  weakness 
indnced  by  a  deficiency  of  nutiitive  elements.  Carbon  may  be  supplied 
in  abundance  fi-om  decayed  vegetable  substances,  as*  leaves,  turf,  an(4 
muck ;  potash  may  be  ibund  in  ashes,  lime,  and  gypsum,  and  the  phos- 
phates in  bones.  All  experience  proves  that  those  substances,  combined 
fti  proper  quantities  with  sand  and  loam,  form  an  admirable  soil  for  the 
fj^rowth  of  the  potato ;  and  preparing  the  soil  \n  this  way  constitutes  an 
impoi-tant  part  of  good  cultivation. 

5.  Bi/  excessive  stimulus  from  strong  and  concentrated  manures. — It  is  a 
fact  of  common  observation  that  plants  which  are  subjected  to  high  cul- 
tivation do  not  ripen  and  consolidate  their  tissues  so  thoroughly  as 
those  of  more  moderate  growth.  Fruit  trees  cultivated  in  rich  gardens, 
and  making  large  growth  of  wood,  are  certainly  not  capable  of  enduring 
so  great  climatic  changes,  without  injury,  as  those  which  grow  in  poorer 
soils. 

The  case  is  the  same  with  the  potato.  The  tubers  are  inflated  and 
watery,  in  consequence  of  a  deficiency  of  starch,  which  should  have  been 
elaborated  in  the  leaves,  and  properly  prepared  for  plant  growth ;  the 
organs  are  overworked  and  surcharged  with  stagnant  matter,  and  the 
whole  plant  feels  the  delibitating  influence.  This  effect  may  not  appear 
in  the  first  or  the  second  year,  or  indeed  in  many  years ;  but,  like  the 
abuse  of  the  human  system  by  excesses  of  any  kind,  it  will  surely  appear 
at  some  time.  This  anxiety  to  raise  large  crops,  and  to  work  the  plant 
beyond  its  capacity  by  excessive  stimulus,  is  ve«y  injurious,  and  will,  in 
the  end,  destroy  it.  Moderate  stimulus  produces  a  firm  texture  and 
vigorous  constitution. 

G.  By  effect  of  climate^  or  sudden  alternations  of  heat  and  coldj  and  of  wet 
and  dry  tceather. — Few  plants,  even  of  those  which  are  native,  will  endure 
great  extremes  of  climate  without  injury.  The  potato,  although  a  very 
liardy  plant,  is  in  some  respects  tender.  The  effect  of  sudden  cold  aftor 
great  heat  is  to  paralyze  the  organs  which  elaborate  the  sap  for  the 
nourishment  of  the  plant,  and  unfit  them  for  performing  the  offices  in 
the  vegetable  economy  for  which  they  were  designed. 

The  pores  (stomata)  are  the  breathing  passages  of  plants,  and  are  found 
on  the  leaves  and  stems  in  great  numbers.  Through  these  the  super 
fluous  water  taken  up  by  the  roots  is  eliminated.  In  wet  weather  they 
are  open,  and  in  dry  nearly  closed,  to  prevent  too  great  evaporation. 
Too  much  wot  after  hot  and  dry  weather,  or  excessive  heat  after  drench- 
ing rains,  has  an  efiect  very  similar  to  too  great  cold.  The  spongioles  of 
the  roots,  alter  hca\'j'  rains,  absorb  lar^e  quantities  of  water  contain- 
ing the  nutritive  elements  very  much  Hiffused.  The  leaves  and  stems 
al^  absorb  additional  quantities,  containing  httlcor  no  nutrition.  Th« 
elaborating  organs  become  gorged  with  fluid,  and  the  tissues  tender. 
If  a  sudden  transition  to  great  heat  and  dryness  occurs  at  this  time,  the 
l^ores  ai'c  closed  and  evaporation  is  checked.  The  fluid«  are  retained  in 
a  stagnant  condition  in  the  tissues,  the  elaborating  organs  are  ob- 
structed, the  leaves  become  pale  and  sickly,  and  finally  decomposition 
and  disease  ensue.  The  effect  here  described  is  often  seen  after  heavy 
rains,  blackening  the  foliage  of  the  potato  in  every  part. 

Climatic  influences  cannot,  of  course,  be  entirely  overcome,  but  the  most 
natural  remedy  for  the  disease,  resulting  Irom  want  of  adaptation  of 
Climate,  is  to  cultivate  this  crop  in  that  portion  of  the  year  which  cona- 
bines  in  the  greatest  degree,  in  any  given  locality,  the  conditions  of  uni- 
formity of  a  proper  temperature,  serenity  of  atmosphere,  and  the  requi- 
site amount  of  moisture.  From  what  we  have  learned  of  the  habits  of 
the  potato,  it  appears  that  an  average  temperature  of  about  sixty  degrees 
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is  most  congenial  to  its  growth.  Boassingault  says  it  can  be  cultivated 
with  the  best  success,  in  respect  to  quantity,  quality,  and  freedom  from 
disease,  the  soil  being  the  same,  in  places  in  which  the  mean  temi)er- 
ature  during  the  season  of  growth  ranges  between  fifty-six  and  sixty- 
five  degrees.  The  period  must  vary,  of  course,  with  the  diiTerent  localities 
in  which  it  is  cultivated. 

The  following  table  gives  the  most  favorable  portions  of  the  year  for 
the  growth  of  the  potato  in  different  sections  of  the  country,  with  the 
mean  temperature  of  the  same.  Also,  the  mean  for  each  month  and  for 
the  year,  together  with  the  yearly  range  of  the  thermometer,  or  the  differ- 
ence between  the  warmest  and  the  coldest  day  of  the  year. 


Different  localities. 

Mean 

for 

Dec. 

Moan 

for 

Jan. 

Mean 

for 
Feb'y. 

Mean 

for 

Mar. 

Mean 

for 

April. 

Mean 

for 

May. 

Mean 

for 
June. 

Mean 

for 

July. 

Mean 

for 

Aug. 

Mean 

for 

8eation 

Mean 

for 

year. 

RangQ 
for 

New  Orleans,  La 

Vest. 
63.47 

62.45 

58.57 
51.6.') 
49.04 

Ay. 
68.95 
56.  19 
56  43 
53.33 

Deg. 

Deg. 

Dtg. 

Deg. 

DV 

62.fe 
56.16 
58.57 
61.94 
63.77 
64.  07 
62.45 
64.00 

TJ.ll 
57.43 
6a  08 
57.flD 
53146 
53.42 
43.56 
44.77 

2%. 
61.00 

flan  PranciMcn.  Cal 

59. 62 
6i  33 
54.83 
45.53 

45.71 

57.16 
66.  5 ) 
67.13 
61.90 
61.88 
53.  01 
56.57 

69.00 

Sacramento.  CaL 

67.  CO 

Knoxviile,  Tenn    

72.47 
7l.2fl 
7I.6<J 
59.66 
61.46 

85.90 

Philndelphia,  Penn 

77.11 
77.11 
7.J.  33 
71.38 

67.82 
66.59 

99.00 

HiuriMbnrif    Penn 

103.00 

Oitwego,  N.  Y 

Aturiuia,  Me 

111.00 
116lOO 

...... 

It  will  be  seen,  by  examining  the  table,  that  the  winter  season  is 
chosen,  at  New  Orleans,  for  cultivating  the  potato.  In  consequence  of 
the  small  yearly  range  of  the  thermometer,  and  the  cool  and  uniform 
tem^K^raturc  of  this  season  of  the  year,  ]>otatoes  of  the  best  quality  may 
be  raised  with  entire  exemption  from  the  rot.  This  is  not,  however,  a 
desirable  locality  for  their  cultivation  as  an  article  of  commerce^  tiie 
great  heat  making  it  diflicult  to  preserve  them. 

At  San  Fmncisco  and  Sacramento  tlio  thermometric  changes  are 
small,  in  consequence  of  their  southern  position  and  the  ameliorating 
influence  of  the  winds,  whidi  diminish  the  cold  in  \iinter  and  the  heat 
in  summer,  thus  ]>roducing  a  uniformity  of  temperature  and  serenity  of 
atmosphere  very  favorable  to  the  potato.  Mr.  Cronise,  in  his  recent  work 
on  California,  says  tliat  the  potato-rot  is  unknown  about  these  places. 

As  we  go  nortliward  the  yearly  range  of  the  thermometer  increases, 
and  the  changes  from  heat  to  cold  become  greater  and  more  violent ; 
but  isothermal  lines  do  not  always  corresi)ond  with  latitude;  as  at 
Knoxviile  it  is  colder  than  at^acramento,  although  the  latter  is  ftir- 
ther  north.  These  variations  may  be  caused  by  the  difference  of  eleva- 
ion  above  the  sea,  or  by  the  efl^ect  of  winds.  In  Grand  Traverse  County, 
Michigan,  between  Lake  IMichigan  and  Lake  Huron,  the  temi)erature  is 
•so  much  softened  by  the  lakes  and  the  winds  that  the  potato-rot  has 

•»ver  prevailed  in  that  section,  although  it  is  common  in  places  in  the 
— <ie  latitmle  around  it. 

^t  Ilanisburg,  Oswego,  and  Augusta,  the  range  instill  greater;  and 

'»ese  places  tlie  rot  has  prevailed  extensively.    At  the  North,  plant- 

-arly  in  spring  is  found  to  afford,  as  a  general  rule,  more  favorable 

^uaitions  thar  at  a  later  period;  but  in  all  these  places  some  years  will 

^'^  ^v^nnd  mor'^    ^  "^  »bleth'ni  others,  becp''^"'^  of  the  presence  or  absence 

.     *..    »r^'viifi...  -,ci«n-     *> +i»i»  iw»t*uh     y    ''th  and  maturity  of  the 


JLl. 


w-t. 
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c«|/»,  which  UwSu.jly,  fw_xhaps  no<-  l  ^^uvs,  f(»^^'nv  rather  as  a  consequence 
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The  fun^  are  a  very  extensive  class  of  plants  which,  in  common  lan- 

Eaage,  receive  the  names  of  toadstools,  mushrooms,  rust,  mildew,  smut, 
unt,  puft-balls,  &c.  They  are  found  in  ail  parts  of  the  globe,  but  are 
most  abundant  in  moist,  teuipemte  latitudes.  The  division  of  plants  to 
-which  they  belong  is  called  Cryptogamia^  or  liowerless  plants,  and 
their  seeds  are  usually  called  spores.  These  spores  or  seeds  are  very 
minute,  and  can  be  studied  only  when  subjected  to  a  good  microscope. 
They"  begin  to  germinate  by  sending  out  numerous  filamentous  root- 
lets, comi>osed  of  a  succession  of  very  small  cells,  which  perlbrm  the 
office  of  roots  in  supporting  the  plant  in  an  erect  position,  and  supplying 
it  with  nurishment.  These  rootlets  are  called  the  mycelium.  They  also 
(Bend  up  stems  (Htxpes)  of  various  shapes,  according  to  the  class  to  whioh 
they  belong.  The  Botrytis  infestansy  more  recently  called  the  Peronog- 
pora  in/cstans,  is  one  of  the  most  destructive  of  the  i\ingi  that  cause  the 
lK)tato-rot.  It  has  the  form  of  a  spreading  tree,  bearing  some  three 
thousand  ovoidal  spore-cases  {aerospores)  on  the  ends  of  the  branches, 
somewhat  resembling,  when  taken  collectively,  clusters  of  grapes,  and 
hence  its  generic  name  Botrytis*  Each  of  these  acrospores  contains  six 
to  sixteen  seeds  called  Zoospores. 

The  seeds  of  the  fungi,  which  are  contained  in  the  spore-cases,  usually 
have  a  brown  color,  like  fine  dust,  and  are  almost  infinite  in  number.  A 
single  plant  is  said  sometimes  to  produce  millions,  so  small  and  light  as 
scarcely  to  be  affected  b^^  giavity.  They  cover  everj^hing  around  them— 
earth,  plants,  and  animals.  The  air  is  filled  with  them,  and  they  wait 
only  for  a  state  of  the  atmosphere  favorable  to  their  gro^vth  to  seize 
upon  every  object  within  their  reach.  They  live  principally  upon  de; 
caving  substances,  but  the  living  do  not  always  escape  them. 

The  conditions  best  adapted  to  their  growth  are,  first,  a  debilitated 
or  morbid  state  of  the  i)lant ;  and,  secondly,  a  i)roper  degree  of  heat, 
moisture,  and  electric  influence  to  induce  germination.  They  do  not 
germinate  readily,  and  the  conditions  must  be  very  nicely  balanced  to 
msure  germination  at  all.  They  frequently  remain  inert  for  a  long  time, 
and,  when  the  conditions  are  complete,  fall  upon  plants  like  an  e]>idemlc, 
and  after  a  time  disai)pear  almost  entirely.  Such  may,  perhaps,  some^ 
times  have  been  the  case  in  their  attacks  upon  the  potato.  Long-con- 
tinued warm,  damp  weather,  often  causes  them  to  api)ear  in  great  num- 
bers ;  but  a  single  day  of  dry  weather  will  arrest  their  progress. 

They  mature  with  wonderful  rapidity.  Puff-balls  sometimes  grow  six 
inches  in  diameter  in  a  single  night.  Certain  species  have  been  found 
growing  on  the  surface  of  iron  that  had  been  heated  in  the  forge  only  a 
:ew  hours  beforo.  They  have  also  been  found  growing  on  the  surface  of 
glass.  The  Pcronospora  infestans  matures  in  a  few  days,  sometimes  in 
fifteen  to  eighteen  hours  even,  when  conditions  are  most  favorable  to  its 
growth,  and  scatters  its  seeds  by  thousands  and  tens  of  thousands,  to 
prey,  with  each  successive  brood,  Irom  day  to  day,  upon  the  expiring 
plant. 

The  seeds  are  supposed  to  enter  the  pores  (stoviata)  of  the  leaves  and 
stems,  and  also  to  be  taken  up  by  the  spongioles  of  the  roots,  and  carried 
along  in  the  circulation  of  the  sap  through  the  plant.  They  take  root 
in  the  cellular  tissues  of  the  stems  and  leaves,  stop  up  the  pores  with 
their  roots,  prevent  the  proper  elaboration  of  the  crude  sap,  and  exhaust 
large  portions  for  theirown  support,  besides  probably  exerting  a  deleteri- 
ous chemical  inliuencc  on  the  plant.  That  the  seeds  of  this  fungiis  are 
capable  of  destroying  the  potato  has  been  demonstrated  by  Dr.  De 
Bary,  who  mixed  some  of  them  in  a  drop  of  water  and  applied  them  to 
the  leaves  and  tubers,  when  brown  and  livid  spots  appeared,  and  alter- 
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ward  decay.    "All  the  niembers  of  this  genus,  Peronospora^^  says  M. 
C.  Cooke,  ill  bis  recent  work  on  the  Inngi, "  with  which  we  arc  acquainted, 
are  i)arasitic  on  livin.c:  x)hints,  inducing  m  them  speedy  decaj',  of  which 
they  are  themselves  the  cause." 
Ill  treating  of  the  remedies  for  the  fungi  we  recommend : 

1.  To  keei)  the  phiiit  as  vigorous  and  healthy  as  possible  by  the 
means  ])reviously  suggested ;  since  we  have  seen  that  the  fungi  are  much 
more  likely  to  attack  plants  when  in  a  morbid  condition  than  when  their 
vitality  is  active.  This  is  generally  the  case  with  the  potato,  but  i)er- 
haps  not  always,  as  the  foregoing  exi>eriment  tends  to  lu'ove. 

2.  To  consult  the  nature  of  the  plant,  and  cultivate  it  in  elevated  and 
airy  localities,  where  the  superfluous  moisture,  which  is  so  favorable  to 
the  growth  orf  the  fungi,  may  be  quickly-  evaporated,  and  cliills  be 
avoided.  "Choose  positions,"  says  C.  E.  Goodrich,  "on  high  hills  and 
mountains.  On  elevated  positions  is  the  last  place  to  look  for  the  potato 
disease*  Ilere  you  will  get  heat  enough  in  our  warm  climate,  and  avoid 
the  burning  temperature  of  the  plains.  You  will  probably  suifler  lighter 
chills  after  rain,  and  cold  heavy  dews,  than  in  deep  valleys.  .  Here,  too, 
5'ou  will  most  probably  lind  that  moisture  of  soil  wliitth  will  insure  an 
even  and  steady  growth."  It  has  long  been  observed  that  potatoes  cul- 
tivated in  valleys  or  on  low  lands,  in  the  vicinity  of  lakes  and  oceans, 
are  much  more  liable  to  rot  than  on  more  elevated  lands  further  back 
in  the  interior  of  the  country,  where  there  is  less  moisture  from  fog  and 
other  causes. 

3.  To  avoid  using  such  manures  as  contain  large  quantities  of  nitro- 
gen ;  for,  as  nitrogen  forms  a  large  p€irt  of  all  I'ungi,  such  manures  are 
very  favorable  to  their  growth.  An  evidence  of  the  peculiar  adaptation 
of  these  animal  manures  to  the  giowtli  of  fungi  may  be  seen  in  the  com- 
mon mushroom,  (AgaricuscampeHtns^)  which  sjirings  up  in  so  great  abond- 
ance,  in  a  few  hours,  on  manure  heaps  in  warm,  damp  weather.  In 
its  composition  it  is  similar  to  the  Peronospora  injestans. 

4.  To  use  such  manures  as  are  known  to  be  destructive  to  the  fungi 
and  favorable  to  the  growth  of  the  potato.  Wootl  ashes,  lime,  gypsum, 
sulphur,  and  salt — the  latter  in  small  quantities — ai-e  unfavorable  to  the 
growth  of  fungi,  and  favorable  to  that  of  the  potato.  It  is  well  known 
that  the  alkalies,  applied  directly  to  the  growing  fungi,  immediately 
destroy  them.  When  mixed  in  the  soil,  or  ai)])lied  to  the  potato  in  the 
hill,  they  are  absorbed  by  the  roots,  and  carried  bj'  the  sap  into  the 
stems  and  leaves,  and  thus,  being  brought  into  contact  with  the  seeds 
or  the  tender  fungi,  destroy  them.  In  numerous  cases  alternate  rows, 
manured  with  barn-yard  manures  and  with  alkaline  substances  respect- 
ively, have  produced  diseased  or  healthy  potatoes,  according  as  one  or 

he  other  manure  was  used. 

From  this  it  may  also  be  seen  why  potatoes  grown  on  burat  lands 

aQ  always  sound,  mealy,  and  free  from  rot.    A  case  is  at  hand  of  a 

armor  who  scattered  aslies  on  all  his  wheat-field  at  the  time  of  sowing, 

;xcept  a  small  part  which  ho  was  obliged  to  omit.    The  consequence 

vas  that  the  wheat,  grown  on  the  part  to  which  the  ashes  were  not  ap- 

""■^'mI,  was  almost  entirely  destroyed   by  mildew,  {Pvccinia   graminh^) 

>..iie  the  remainder  was  untouched.    These  manures  may  bo  applied  to 

he  whole  Held  broadcast,  alone,  or  formed  into  c^ompost  by  mixing  with 

■^'^ck,  leaver'  &f* ,  for  the  general  dressing  when  needed,  and  also  ap- 

.,.j  .i;i.n^.t  i»/5  potatoes  in  the  hill. 

^•"•-  ()i)s  infected  with  the  disease  at  the  time  of  digging 

•der  to  destro;    is  many  of  the  seeds  of  the  fungi  as 

,.-,.  ^n\\\  » to  thi»i     :    -ti/thp  nert  year.    It  is  not  sup- 
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lYOsed  that  a  grreat  number  wCuld  be  destroyed  by  this  process,  in  com- 
parison with  the  millions  which  matured  and  dispersed  themselves  so 
widely ;  yet  it  might  have  a  tendency  to  check,  in  some  degree,  their 
rapid  multipUcation  and  dispersion  in  future. 

KIND  AND  PEEPAEATION  OF  SEED. 

It  has  been  shown,  in  the  foregoing  remarks,  that  potatoes  used  for 
45eed  should  be  from  medium  size  to  larger,  and  planted  whole.  It  is  de- 
sii*able  to  have  some  above  the  medium  size,  to  prevent  deterioration  to 
tubers  too  small,  since  thei-e  is  always  a  tendency  to  fall  below  the 
parent  stock  rather  than  to  rise  above  it. 

The  question  now  presents  itself,  whether  it  is  desirable  to  cut  pota- 
toes not  to  be  grown  for  seed.  Dr.  H.  F.  Hexamer,  of  New  York,  gave, 
before  the  New  York  Btate  Agricultural  Societ>',  the  result  of  seven- 
teen different  ways  of  planting  the  potato.  He  obtained  the  best 
result  from  planting  one  large  whole  i>otato  in  a  hill ;  the  next  best 
yield  was  from  two  large  halt-potatoes,  cut  lengthwise ;  the  next  from  ' 
the  seed  end*  of  a  large  potato ;  the  next  from  a  large  half-i>otato  cut 
lengthwise ;  and  nearly  the  same  result  when  the  large  potato  had  its 
seed  end  cut  oft*.  The  smallest  yield  was  from  half  a  small  ])otato ;  one 
piece  with  an  eye  did  a  little  better.  He  llnds  the  greater  tiie  yield  the 
larger  the  amount  of  large  potatoes  in  proi)ortion  to  small.  He  used  no 
small  potatoes  fbr  seed.  A  medium-sized  potato  he  i)lants  whole ;  cuts 
large  ones  in  two  pieces ;  and  the  largest  in  four  pieces,  always  taking 
care  to  select  sound  and  well-developed  potatoes. 

From  this  experiment  it  v;oul(l  seem  that  the  largest  crop  aan  be  . 
raised  from  whole  potatoes,  and  the  smallest  from  smjUl  ones. 

J.  T.  Warder,  of  Ohio,  sjiys:  "I  have  just  completed  my  second  ex- 
periment with  assorted  seed  potatoes.  They  were  the  Harrison.  The 
rows  were  three  feet  apart,  twenty- two  and  a  quarter  rods  long,  and  very 
even  in  quality  of  soil.  No.  1  was  planted  with  whole  potatoes  as  near 
the  size  of  hulled  walnuts  as  I  could  get  them ;  was  drilled  with  fourteen 
pounds  of  seed,  equal  to  9i  bushels  per  acre ;  and  produced  5J  bushels, 
equal  to  217^  bushels  per  acre.  No.  2  was  planted  with  cut  seed,  two  or 
three  eyes  to  each  set,  from  selected,  fair-sized  potatoes,  drilled  in  the 
same  way  as  No.  1,  with  twenty-one  pounds  of  seed,  13^  bushels  per 
acre,  tind  produced  G^  bushels,  equal  to  234-}  bushels  per  acre.  No.  3 
was  planted  with  large  sized,  selected  potatoes,  dialled,  but  fhrther  apart 
than  Nos.  1  and  2,  with  ibrty-eight  pounds  of  seed,  equal  to  31J 
bushels  of  seed  per  acre;  and  produced  G§  bushels,  eqiial  to  203  J  bushels 
jyer  acre.  No.  4  was  lUanted  with  halves  of  the  same  selection  as  No.  3, 
with  twenty-seven  pounds  of  seed,  equal  to  17  J-  bushels  of  seed  per  aciti, 
and  produced  G^  bushels,  equal  to  257^^  bushels  per  acre.  It  was 
planted  the  same  distance  as  No.  3,  and  contained  the  largest  propor- 
tion of  salable  potatoes,  with  No.  2  next,  and  with  almost  equal  propor- 
tions of  large  ones  as  in  Nos.  1  and  3.  This  experiment,  in  conuection 
with  one  made  last  year,  would  induce  me  to  cut  good,  salable-sized 
potatoi^s  for  seed,  in  lu^efereuce  to  using  them  whole ;  and,  in  times  ot 
scarcity,  to  use  small  i)otatoes,  with  care  not  to  plant  them  too  closely 
together." 

In  this  experiment  the  smallest  potatoes  yielded  the  largest  crop  in 
proiK)i-tiou  to  the  weight  of  seed,  jthe  cut  next,  and  the  whole  ones  least 
of  all.  But  the  small  ones  were  objectionable,  because  they  yielded  too 
large  a  proportion  of  small  potatoes. 

*  Tlio  end  opposite  the  stem  which  connects  the  potato  with  the  stalk. 
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George  Maw,  of  England,  in  speaking  of  his  experiment,  says :  "1.  Every 
increase  in  the  size  of  the  set,  from  one  ounce  to  eight,  produces  an  in- 
crease of  the  crop  much  greater  than  the  additional  weight  of  the  sets 
planted.  2.  The  net  gain  over  the  extra  weight  of  the  sets  in  planting 
iburounce  sets  in  lieu  of  oue-ounce  sets  amounted,  on  the  whole  series 
of  experiments,  to  from  three  to  four  tons  i>er  acre,  or  over  one  hundred 
bushels.  3.  The  additional  gain  on  the  increase  of  size  of  the  set  from 
four  ounces  to  eight  averaged  about  five  tons  i>er  acre,  or  over  one  hun- 
dred and  sixty  bushels.  4.  Increasing  the  intervals  at  which  the  sets 
were  planted  in  the  drills,  even  those  of  the  largest  size,  to  more  than 
twelve  inches,  diminishes  the  crop  per  acre.  5.  Weight  for  weight,  cut 
sets  produce,  as  nearly  as  possible,  the  same  weight  per  acre  as  whole 
potatoes." 

From  an  examination  of  the  results  of  this  experiment,  there  wonid 
seem  to  be  little  or  no  difference,  so  far  as  the  crop  is  concerned,  whether 
potatoes  are  planted  whole  or  cut.  Again,  nothing  is  lost  by  close  plant- 
ing within  a  certain  limit ;  for  the  excess  of  the  crop  much  more  than 
Dalances  the  weight  of  extra  seed  used. 

Professor  W.  W.  Daniells,  of  the  Agricultural  College  of  Wisconslij, 
in  an  experiment  made  with  the  Peach-blow  potato,  divided  the  ground, 
(thirty-five  rods  in  length,  and  nine  in  breadth,)  lengthwise,  into  eight 
parallel  sub-divisions  of  five  rows  each,  and  planted  in  rows,  three  and 
a  half  feet  apart  each  way,  and  three  inches  deep,  with  seed  prepared  as 
follows : 
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At  the  time  of  digging,  five  small  plats,  of  fifty  hills  each,  were  taken 
from  each  sub-division  in  various  parts  of  it,  the  potatoes  weighed,  and 
the  mean  taken  as  the  average  yield  for  that  sub-division,  giving  the 
following  results: 
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From  a  review  of  the  preceding  tabic,  it  will  be  seen  that  no  two  ol 
the  small  plats  produce  the  same  quantity  of  potatoes,  although  the 
soil,  planting,  and  culture  were  the  same,  as  nearly  as  they  could  be 
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made  so.  Therefore,  no  experimetit  en  a  single  plat  could  be  conclusive 
to  establish  a  general  principle.  It  will  also  be  observed  that  the  cut 
tubers,  with  the  exception  of  No.  4,  produced  more  from  the  same  weight 
of  seed  than  those  planted  whole;  but  Professor  Daniells  says  that  tiie 
large  whole  potatoes  in  No.  1  produced  the  most  vigorous  plants,  and 
those  in  No.  8,  with  single  eyes,  the  least  vigorous. 

H  a  greater  crop  can  be  grown  on  a  given  area  from  the  same  weight 
of  seed  when  cut  than  when  whole,  as  the  last  experiment  and  that  of 
Mr.  Warder  seem  to  prove,  because  the  pieces  can  be  made  to  occupy 
more  places  in  consequence  of  being  more  numerous,  it  would  be  desir- 
able, for  economy  in  seed,  or  when  the  quantity  is  limited,  to  cut  those 
grown  for  the  market ;  but  they  should  be  divided  into  pieces  of  suffi- 
cient size  to  produce  strong  plants,  and  allowed  to  dry  a  week  or  two 
before  planting,  to  harden  the  surface.  If,  however,  the  soil  is  very  rich, 
they  may  be  cut  into  smaller  pieces  than  when  it  is  less  fertile.  It  is 
also  recommended  to  moisten  them,  whether  cut  or  whole,  and  sprinkle 
with  pulverized  lime  or  ashes,  to  form  a  coating  on  the  surface.  Whole 
potatoes  should  always  be  planted  for  an  early  crop,  since  they  will  com- 
mence growing  several  days  sooner  than  when  cut ;  and  a  part  of  the 
field  having  the  most  suitable  location  and  soil  should  bo  reserved,  and 
planted  with  whole  potatoes  for  seed. 

KmDS  AND  PKEPARATION  OF  SOIL. 

The  best  soil,  probably,  aside  from  burnt  land,  for  growing  sound, 
mealy,  and  healthy  potatoes,  and  which  is  accessible  to  agriculturists  in 
general,  is  a  light,  loamy,  green-sward  pasture  land,  moist  but  not  wet, 
and  sufficiently  fertile  to  produce  one  hundred  to  one  hundred  and  fifty 
bushels  per  acre,  with  the  common  alkaline  fertilizers  ai)plied  to  the  hills. 
It  is  very  important  to  select  a  soil  congenial  to  the  growth  and  peiiec- 
tion  of  the  potato ;  for,  unless  this  is  done,  good  potatoes  cannot  be 
grown  even  from  the  best  varieties.  It  should  be  plowed  in  autumn  as 
deeply  as  possible,  and  suificiently  earl}'  lor  the  sod  to  decay  by  the  next 
spring.  Early  in  the  season,  as  soon  as  the  ground  is  dry  enough  to 
work,  it  should  be  cross-plowed,  and  carefully  harrowed,  so  as  to  mellow 
the  soil,  and  pulverize  it  thoroughly.  If  the  laud  is  not  sufficiently  fer- 
tile, it  will  be  safe  to  manure  it  carefully  with  a  compost  of  lime,  ashes, 
and  muck  spread  evenly  on  its  sm-face  before  cross-plowing.  If  a  great 
crop  is  desired,  and  there  is  no  fear  of  rot,  the  land  may  be  heavily 
dressed  with  barn  yard  man:'re,  and  a  crop  of  corn,  which  will  bear  stim- 
ulating fertilizers,  taken  from  it  the  first  year,  and  potatoes  the  next. 
The  barn-yard  manure  would  become  so  much  decomposed  during  the 
year,  that  no  very  serious  injury  need  be  apprehended,  provided  ashes 
or  gypsum  are  used  in  the  liiils.  Old  land,  or  that  which  has  been  pre- 
viously cultivated  in  some  other  crop  than  potatoes,  should  be  plowed 
deeply  and  thoroughly  pulverized. 

PLANTING  AND  HOEING. 

Drills  may  be  made  for  the  jwtatoes,  by  plowing  at  intervals  of  three 
feet  from  center  to  center,  running  north  and  south,  if  practicable,  that 
the  sun  may  diy  ott',  as  quickly  as  [)ossiblo,  any  suiK?rtluous  moisture  that 
may  hai)pen  to  accumulate.  W  planted  in  hills,  two  and  a  half  feet  be- 
tween the  sets  in  the  rows  would  be  a  projx^r  distance ;  if  in  drills,  trom 
twelve  to  fourteen  inches.  If  a  great  crop  is  desired,  without  regard  to 
convenience  in  cultivation,  orliabihty  to  rot,  they  may  be  planted  twenty- 
seven  inches  between  the  rows,  and  ten  inches  in  the  itxills.  More  potatoes 
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can  be  raised  from  the  same  area  of  ground  by  planting  in  drills  tban 
in  hills,  and  this  method  is  preferable  in  common  cultivation,  unless  tlic 
lr>id  is  very  rocky,  or  infested  with  troublesome  weeds.  But  when  the 
potato  is  cultivated  on  a  very  large  scale,  and  priucipally  or  wholly  by 
machinery,  the  quantity  of  land  used  being  of  no  consequence,  some 
prefer  to  make  the  hills  three  and  a  half  feet  apart  each  way,  in  rows 
running  in  two  directions  at  right  angles  to  one  another,  thus  securiug 
the  important  advantage  of  cross  cultivation. 

After  the  potatoes  have  beei\  dro])ped,  a  small  quantity  of  ashes,  iml- 
verized  lime,  or  gypsum  should  be  thro\\'n  around  them  to  promote  their 
giowth  and  prevent  the  rot.  It'  is  also  an  admirable  ])lan,  at  the  first 
hoeing,  to  put  ashes,  lime,  or  g>i)sum,  in  small  quantities,  on  the  hills. 

If  tlie  land  is  i^lowed  to  a  j^roper  depth,  and  thoroughly  drained,  the 
potatoes  should  be  covered  about  four  inches  deep;  if  not  in  such  condi- 
tion, half  that  depth  would  be  sufhcient,  and  additional  soil  should  bo 
drawn  around  them  when  hoed.  They  arc  sometimes  very  expeditiously 
covered  with  a  plow,  so  managed  as  to  turn  back  upon  them  the  furrow 
made  by  drilling,  and  also  with  the  mold-board  or  the  shovel  cultivator, 
by  ruiuiing  it  astride  the  drill.  A  potato  planter,  lately  invented,  which 
drills  the  gTound,  cuts,  drops,  and  covers  the  potatoes,  all  at  the  same 
time,  is  used  with  great  satisfaction  in  some  parts  of  the  country. 

It  is  the  opinion  of  some  of  our  best  agriculturists  that  very  little  or  no 
hilling  is  necessary  when  the  land  is  properly  prepared.  Uigh,  conical 
hills  shed  the  rain,  and  let  in  much  heat  during  the  hot  season  of  sum- 
mer, which  hinders  the  growth  of  the  plant.  Potatoes  should  be  kept 
tree  from  weeds  at  all  seasons,  but  hoeing  after  the  tubers  have  begun 
to  set  shoidd  be  i)ertbrmed  with  extreme  care,  that  they  may  not  be  dis- 
turbed or  otherwise  injured. 

HARVESTING  AND  STORING. 

Little  need  be  said  in  respect  to  harvesting.  The  inquiry  is  frequently 
made  whether  it  is  best  to  dig  potatoes  as  soon  as  thej'  are  ripe,  or  to 
allow  them  to  remain  in  the  ground  till  later  in  the  season.  In  warm 
climates  it  would  probably  be  best  to  dig  them  as  soon  as  they  are  ri[>e, 
and  remove  them  to  a  cool  place.  In  northern  latitudes,  v/here  they 
would  be  sufficiently  cool  in  the  ground,  it  would  be  much  better  to  allow 
them  to  remain  till  the  close  of  the  season,  being  carelul  always  to  dig 
them  before  the  beginning  of  the  fall  ndns,  while  the  ground  is  dry  and 
the  weather  pleasant.  It  will  be  of  no  advantage  to  di^  them  early  to 
avoid  the  progress  of  the  rot ;  as,  if  they  are  aSected,  the*  disease  will 
go  on,  and  digging  and  storing  early  will  only  add  the  unpleasant  labor 
of  removing  them  li'om  the  bin,  and  picking  out  the  diseased  tubers. 
The  potato  hook,  which  is  a  kind  of  hoe  with  four  to  six  strong  steel 
l)rongs,  is  a  more  convenient  implement  for  diggmg  than  the  common 
hoe;  and,  where  the  land  is  free  from  stones  and  other  obstructions,  the 
potato  digger,  hi  some  of  its  recently  improved  forms,  which  loaves  the 
potatoes  behind  it  on  the  surface  of  the  groimd,  or  picks  them  u\}  in  a 
box,  as  may  be  preferred,  is  employed  by  many  farmers  with  success, 
and  ibund  to  be  a  great  labor-saving  machine. 

After  being  dug,  potatoes  should  always  be  allowed  to  remain  on  the 
giound  till  tliey  are  thoroughly  diy,  which  will  be  efiected  in  a  few  hours 
if  the  weather  is  warm  and  pleasant.  If  not,  they  must  be  removed  to 
the  barn,  or  some  other  convenient  place,  and  dried  as  soon  as  tlie  weather 
will  i)erniit,  and  afterward  stored  in  the  cellar,  in  a  cool  plfice. 

It  will  be  found  convement  to  assort  them  when  picked  up  from  the 
ground  in  the  Held,  those  intended  for  family  use  and  the  market  being 
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placed  in  a  binby  theiiiselves,  and  the  small  and  imperfect  ono«  kept  for 
leediBg  to  animals.    They  are  sometimes  assorted  by  using  a  wire-riddle, 
wbicb  allows  the  small  ones  to  pass  through  it,  while  the  large  ones  are 
retained.  Those  which  have  been  planted  especially  for  seed  require  partic- 
ular care  in  assorting,  which  can  be  exercised  only  by  an  experienced  per- 
son, who  should  be  able  to  select  those  most  suitable  in  size,  the  most  sym- 
metrical and  perfect  in  form,  well  matured  and  solid.    It  cannot  be  deter- 
mined with  certainty  whether  a  potato  is  solid  throughout,  yet  an  expert 
can  generally  come  to  a  very  correct  conclusion. 

In  storing,  each  class  should  have'its  appropriate  bin,  easily  accessi- 
ble without  interfering  with  the  others.    The  i)lace  should  be  moder- 
ately cool,  and  not  liable  to  sudden  and  great  changes  of  temperature. 
Hence,  the  cellar  should  be  so  constructed  as  never  to  make  it  necessary 
to  resort,  in  the  coldest  weather,  to  the  artilicial  heat  of  a  stove  or  other 
apparatus.    The  potato  will  endure  a  great  deal  of  cold  without  injury, 
but  a  small  excess  of  heat  soon  destroys  it.    It  will  bear  a  temperature 
of  two  degrees  below  the  freezing  point  for  several  days ;  but,  if  exposed 
below  this,  it  soon  freezes,  and  becomes  unfit  for  food  or  seed.    It  is  very 
•  unsafe  to  expose  it  below  the  freezing  point ;  and,  if  possible,  the  cellar 
should  be  arranged  in  such  a  way  that  the  lowest  temperature  may  not 
exceed  thirty-five  degrees,  nor  the  highest  forty -five ;  otherwise,  germi- 
nation may  commence,  which  would  have  a  very  injurious  eflect  ujion 
tbe  potato. 

EECEJ^'T  EXPEELWENTS. 

Dr.  H.  F.  Hexamer,  of  New  York,  in  a  series  of  experiments,  attained 
the  following  results:  1.  Of  seventy  hills  of  potatoes,  pared  so  that  no 
eyes  were  visible,  thirty-five  grew ;  some  produced  very  large  potatoes, 
and  most  of  the  tubers  planted  remained  hard  and  fim;  till  time  of  dig- 
ging. 2.  Of  eighty  hills  planted  with  pieces  cut  without  eyes,  thirteen 
hills  grew :  all  of  which  sprouted  on  the  cut  surface,  none  through  the 
skin.  3.  Of  one  hundred  whole  potatoes  planted,  ninety-eight  grew 
from  the  small  end,  and  one  from  the  side.  Of  more  than  one-half  the 
I)Otatoe8  planted  whole,  only  one  eye  grew  fix)m  each,  the  rest  remain- 
ing dormant. 

Dr.  Hexamer  gives  the  following  list  of  varieties  of  the  potato  culti- 
vated by  him,  the  length  of  time  each  had  been  planted  on  the  farm,  the 
marketable  product  of  each  per  acre,  and  its  hardiness  : 


Variety. 


Ctizco 

3kmit<r 

Pinkeye  Rnatycoat 

Wblte  Peach  blow 

Fluke 

Peach  Blow 

BIp  re«»r 

nnlkley'n  PeedJing 

GBrB«-t  Chill 

Backeye 

Early  Goodrich 

l»mirl©  S«-edlujg 

l?ol^hrook 

tarJy  Cottage 

Blao  Mercer 

<ii«iiii'on 

J  arkt^n  White 

j»ykfXEnn i 

I'Tioce  Alb»'rt 

White  Kock   

itnugh  na«l  Kendy 

Karly  Sovereign 

Eaxly  Juno 


Yean  planted. 

Bushel* 
per  aci'e. 

TWrdyear 

3f9 

First  year 

262 

Third  year. 

249 

Third  year 

235 

Third  year 

215 

Third  year.... 

2U0 

Third  ytar.... 

189 

Third  year 

188 

Third  year 

166 

1  bird  yeur 

150 

Third  year 

145 

Third  year. 

125 

First  year 

109 

Third  year 

113 

'1  hird  year 

105 

Firf.t  year 

95 

Fimtyear. 

90 

Third  vear 

85 

Third  year 

£0 

Third  yt-ar 

7> 

Third  year 

Second  year... 

C2 

57 

Third  year 

53 

nardlnen. 


No  rot. 

Rottt-d  badly. 

No  rot 

Rot. 

No  rot. 

Much  rofr. 

Mneh  rot. 

Much  rot. 

R't. 

Eaten  by  grubs. 

No  rot. 

Kotted  badly. 

Rot. 

No  rot. 

Rotted.    • 

No  rot ;  poor  location. 

Uot. 

Llttlo  mt 

Rotted  badl} . 

No  rot. 

Rotted. 

No  rot. 

No  rot ;  poor  location. 
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A  correspondent  of  the  Working  Farmer  planted  three  rows  of  Davis 
Seedling  potatoes  side  by  side,  and  manared  them  in  the  hill  alike :  Ist, 
small  whole  potatoes ;  2d,  large  cut  potatoes ;  3d,  whole  potatoes  ol 
medium  size.  The  cut  potatoes  were  of  large  size,  and  an  entire  potato, 
cut  into  equal  parts,  was  put  in  each  hill.  They  all  produced  potatoes 
of  good  size,  but  the  row  planted  with  cut  tubers  yielded  abotlt  one-fifth 
more  in  quantity,  and  of  rather  larger  size  than  either  of  the  others. 

At  Old  Westbury,  New  York,  nine  varieties  of  the  potato  were  planted 
on  soil  prepared  alike,  and  produced  as  follows :  The  Calico,  267  bushels ; 
Harrison,  265 ;  Gleason,  254 :  Early  Rose,  235 ;  Vanderveer,  227 ;  Gard- 
ner, 215 ;  Peach  Blow,  197 ;  Early  Goodrich,  188 ;  Early  Samaritan,  96. 
The  Early  Goodrich  and  Early  Samaritan  were  badly  eaten  by^  the 
potato  bug,  which  accounts  for  their  small  yield.  The  Peach  Blow* and 
the  Calico  are  declared  to  be  of  very  good  quality ;  the  Early  Eoso,  E«irly 
Goodrich,  Early  Samaritan,  good ;  the  Gleason,  Vanderveer,  and  Gard- 
ner, medium.  The  llarrisou  is  thought  to  be  the  best  winter  variety, 
and  ripens  two  weeks  earlier  than  the  Peach  Blow.  The  Early  Rose  is 
regarded  as  the  best  early  variety,  ripening  two  weeks  before  tiie  Earl^ 
Goodrich. 

S.  S.  C.  Moreland,  of  Pennsylvania,  planted  some  large  potatoes  of  the 
Cuzco  variety,  with  the  following  results:  Ten  hills  with  one  potato 
each,  ten  with  two  halves  each,  ten  with  one  half  each,  ten  with  four 
quarters  each,  ten  with  two  quarters  each,  ten  wuth  one  quarter  each. 
The  hills  were  three  and  a  half  feet  apart,  and  manured  alike.  When 
they  were  dug,  the  dillerence  was  so  trifling  as  not  to  be  worth  naming. 
The  hills  with  two  quarter  pieces,  however,  did  rather  the  best  By  the 
side  of  these  was  planted  a  small  piece  with  the  same  variety,  in  the  old 
way,  one  foot  apart,  and  the  yield  was  more  than  twice  as  great  as  that 
from  the  others  planted  in  hills. 

A  Pennsylvania  correspondent  of  the  Farm  and  Fireside  planted 
seven  hundred  and  eighty  hills  of  potatoes,  as  follows :  In  the  first  row 
three  pieces  in  a  hill ;  in  the  second  row,  four  pieces ;  and  so  on  through 
the  field,  the  rows  alternating  with  three  and  four  pieces,  respectively, 
in  a  hill.  Each  row  was  dug  separately,  and  the  product  weighed.  The 
result  was,  that  three  hundred  and  ninety  hills  with  three  pieces  yielded 
1,401  pounds ;  and  the  three  hundred  and  ninety  hills  with  four  pieces 
yielded  1,570  pounds — a  gain  of  one  hundred  and  sixty-nine  pounds, 
when  four  pieces  were  i)ut  in  a  hill.  He  also  planted  in  a  pile  of  mud, 
of  uniform  fertility,  thirty-six  hills  with  four  pieces  in  a  hill,  whic^ 
yielded  125J  pounds ;  and  thirty-six  hills  with  five  pieces  in  a  hill,  with 
a  product  of  13C3  pounds ;  a  difference  of  eleven  i)ounds  in  favor  of  the 
hills  containing  live  pieces.  From  these  experiments  an  argument  is 
derived  in  favor  of  heavy  seeding  5  but  if  there  is  too  much  seed  the 
potatoes  will  be  smaller. 

A  correspondent  of  the  American  Agriculturist  planted  five  pounds 
of  whole  potatoes  twelve  inches  apart,  with  a  yield  of  eighteen  pounds ; 
in  the  next  row,  five  pounds  of  halves  six  inclies  apart,  with  a  yield  ot 
twenty  pounds ;  while  one  and  three-quarters  pouiul  of  single-eye  pieces 
produced  ten  pounds.  There  was  no  discoverable  diiierence  in  the  quality 
of  the  potatoes,  and  very  little  in  size.  Those  of  the  w^hole  tubers  were  a 
trifle  the  largest.  This  makes  it  appear  that,  in  the  proportion  of  crop  to 
seed,  the  advantage  is  largely  in  iavor  of  single  eyes ;  for  in  the  same  pro- 
portion the  whole  and  the  half  potatoes  should  each  have  yielded  28.57 
pounds,  instead  of  eighteen  pounds  and  twenty  pounds,  respectively. 
Having  reference  to  the  ground  occupied,  the  result  is  in  favor  of  the 
halves  first,  and  the  whole  potatoes  second.    The  halves  yielded  double, 
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and  the  whole  ones  nearly  double  the  yield  of  the  single  eyes  on  the 
same  surface  of  ground.  Although  the  quantity  of  seed  and  the  ground 
planted  with  whole  and  with  half  potatoes  were  the  same,  the  distance 
apart  was  double  in  the  first  mentioned. 

J.  N.  Stearns,  of  Michigan,  planted  one  pound  of  the  Early  Bose 
potato,  comprising  two  large  potatoes  and  a  small  one.  He  cut  the  two 
larger  tubers  through  the  middle,  taking  one-half  of  each  for  the  experi- 
ment. On  cutting  the  eyes  he  had  sixteen  in  each  potato.  He  cut 
through  each  eye  of  one  of  the  potatoes,  making  thirty-two  pieces,  and 
put  one-half  an  eye  or  one  piece  in  each  hill ;  and  the  sixteen  eyes  of 
the  other  potato  were  planted  with  one  eye  in  a  hill.  From  the  thirty- 
two  pieces,  cut  by  dividing  the  sixteen  eyes,  he  had  45f  pounds ;  from  the 
sixteen  pieces  planted  with  an  eye  in  each,  lOJ  pounds ;  from  the  small 
XK>tato  planted  with  a  single  eye  in  each  piece,  he  had  173  pounds — 
making  in  aU  82^  x)ounds,  or  nearly  one  and  a  half  bushel  from  one 
X>oand  of  potatoes. 

W.  H.  Crane,  of  Minnesota,  planted  four  pounds  #ach  of  the  Early 
Goodrich,  the  Harrison,  the  Gleason,  and  the  Cuzco  potato,  cutting 
them  into  pieces  with  a  single  eye,  and  planting  in  drills  three  and  a  ha5 
feet  apart,  putting  one  piece  at  every  eighteen  inches  in  the  drill,  with  the 
following  results:  From  the  Early  Goodrich  he  harvested  16.J  bushels: 
the  Harrison,  22J  bushels;  the  Gleason,  9^  bushels;  the  Cuzco,  27j 
bushels ;  making  16  bushels  from  sixteen  pounds  of  seed.  From  nine- 
teen eyes  of  the  Harrison  he  raised  two  bushels  of  potatoes,  producing 
at  the  rate  of  eight  hundred  and  ninety-three  bushels  to  the  acre. 

William  Goodrich,  jr.,  of  New  York,  planted  in  drills  three  feet  apart^ 
and  sets  nine  inches  apart  \n  the  drills,  one  barrel  each  of  the  Cuzco, 
the  Orono,  and  the  Plarrison  potato,  cut  into  pieces  containing  two 
eyes.  Each  variety  yielded  about  twenty  barrels,  being  at  the  rate  of 
about  one  hundred  barrels  to  an  aero.  The  Cuzco  yielded  a  few  less 
than  the  Orono,  and  the  Harrison  a  few  more.  The  Orono  was  a  little 
the  earliest,  the  smoothest,  and  best  table  potato,  and  also  the  best  mar- 
ket variety.  Mr.  Goodrich  thinks  ho  should  have  had  more  potatoes 
from  the  same  seed  had  they  been  planted  fifteen  inches  in  the  drill 
instead  of  nine  inches,  but  not  so  many  per  acre.  They  were  all  free 
from  disease. 

A  correspondent  of  the  Cultivator  and  County  Gentleman  states  that 
his  Harrison  potatoes  turned  out  two  hundred  bushels  to  an  acre ;  Glea- 
sons,  three  hundred  Inishels ;  and  that  his  Cuzcos  outstripx>ed  aU  others. 
He  estimated  the  yield  at  five  hundred  bushels  per  acre. 

Joseph  L.  Orr,  of  Massachusetts,  raised  from  four  pounds  of  the  Early 
Goodrich  potato  three  hundred  and  seventy  pounds,  or  over  ninety-two 
pounds  from  one  pound.  The  ground  on  which  they  grew  contained 
1.035  feet,  including  a  margin  of  eighteen  inches.  They  were  planted 
the  25th  of  May;  stocks  blighted  the  middle  of  August;  dug  the  mid- 
dle of  October. 

John  Danforth,  of  Connecticut,  planted  twenty  pieces  of  the  Early 
Goodrich  potato  in  his  garden,  making  twenty  hills,  manuring  them 
with  hog  manure.  The  product,  dug  on  the  17th  of  August,  was  three 
bushels  and  one  peck  of  the  finest  potatoes  he  ever  saw,  weighing  ninety 
pounds. 

E.  A.  Fassett,  of  Pennsylvania,  planted  sixteen  potatoes  of  the  Early 
Eose  variety,  weighing  three  pounds  in  all.  They  were  cut  in  pieces 
containing  a  single  eje,  and  planted  with  one  piece  in  a  hill,  thi'ee  feet 
apart  each  way.  They  made  about  two  hundred  hills,  from  which  were 
dug  fourteen  and  a  half  bushels,  or  at  the  rate  of  two  hundred  and 
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ninety  pounds  from  one  ponnd,  Fonr  of  tlic  best  bills  fllletl  a  half 
bashcl,  and  the  liirgeat  potato  weiglied  two  and  tliree-cinnrttt-a  iKimids. 
As  to  qmilit.v,  from  the  limited  trial  made,  he  tbiul^s  that  tbey  aro  ucai-ly 
or  qnit«  first-rate  when  mature,  but  poor  and  watery  wbcn  yonng,  anil 
growiug  rapidly. 

Thoniiis  31.  Hai-vey,  superintt'ndent  of  the  East  Pennsylvania  Experi- 
mcntnl  Farm,  reports  the  i'ollowing  results  of  a  seiies  of  experiments ; 

No.  1. — The  varieties  of  the  potato  xilanted  were  of  different  sizes,  cut 
so  as  to  maho  the  nambcr  of  pieces  in  a  row,  as  given  in  tbo  table. 
Phosphate,  SOO  ponnds  to  an  acre,  applied  in  the  rows. 
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No.  2. — Bone  phosphate,  1,000  pounds  spread  on  the  Qrst  acre ;  planbHl 
tbe  5tb  of  Jlay,  in  rows  three  feet  apart,  one  potato  or  piece  in  a  liilL 
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No.  3. — Stable  mnmire,  fourteen  loads  8prea,d  on  tlio  second  acre: 
same  kind  and  form  of  seed  as  on  the  preceding  pliospbate ;  planted 
llth  of  May,  in  rows  three  feet  apart,  one  potato  or  piece  in  a  hill. 


Vnriity.nuilfnnii 

of«'e.l. 

SI 
Jit 

ll 

11 

If 

i 

Ml 

i 

l.SOO 
333 

soi 

in 
ha 

1 

if 

1 

FwrUtl. 

Cnt  fame  u  prcceiKog,  atem  end  In 

.»™. 

3 

Cut^  halved,  llien  exit  arroM,  need  » 
Cot  mmo  3B  pMccdinp,  stem  end  In 

Cut.  lialvwl,  Ihtn  ncrosa,  stem  end 

lal 

A6RICDLTUBAL  EEPOET. 
Stable  manure,  <£«. — Continued. 


Taricly,  anil  form  of  hcQil. 

-i 
111 

M 

is 

II 

1* 

i 

HI 

I 

HiElUBON-taiitLnn«L 

S8S 

SOS 

PBundl. 
SB 

113J 

?„.«.. 

"* 

«1 
«1 

1? 

Jonfltlian  Talcott,  of  Hew  York,  plaDted  Jackson  Wbite,  the  Early 
Goodricli,  and  tbo  Obio  Eusset,  of  which  tho  Jackson  White  waa  eight 
or  ten  days  tlic  earliest^  and  also  tho  best  in  quality ;  yield  about  a  liirn- 
drexl  and  lifty  bnshela  per  acre.  The  Early  Goodrich,  though  a  few  days 
later,  is  prcferretl  for  its  hardiness,  smooth  and  perfect  appearaiice,  and 
yinld  per  acre.  Tbe  Ohio  Itusset  mntures  with  the  Early  Goodiioh,  is 
foil  as  poo<l  in  quaUty,  but  the  yield  is  only  uacdium. 

A  correspondent  of  the  Rural  American  has  for  several  years  raised 
the  Garuet  potato,  and  says  he  finds  it  all  its  originator  ever  claimed  for 
it.  The  Uleason  he  tliiiiks  far  ahead  of  any  variety  he  has  ever  ratsed, 
in  re8i>ect  to  j-ield  and  freedom  from  rot ;  although,  as  a  table  potato,  be 
considers  it  no  better  than  tbe  Garnet.  From  eight  jwunds  of  this  va- 
riety he  raised  one, barrel  of  fine  potatoes,  without  extra  cultivation. 
He  planted  eight  rows  of  tho  Gleasou,  fonr  of  the  Garnet,  two  of  the 
Peach-blow,  and  five  of  the  Eastern  Iteil,  putting  a  forkfull  of  coarse 
manure  in  each  hill,  by  way  of  csperimeut.  He  generally  applies  a  large 
handful  of  asho»  instead  of  barnyanl  manure.  From  the  eight  rows  of 
the  Gleason,  thirty-three  bushels  were  harvested,  nearly  all  fit  for  the 
table,  and  entirely  free  from  rot ;  from  the  eleven  remaiuing  rows  of  the 
varieties  named,  only  thirty  bushels  were  gathered,  making  a  yield  of 
one  and  three-tenths  bushel  in  favor  of  the  Gleason.  Only  a  few  dis- 
eased potatoes  were  found  among  the  Garnets,  but  many  among  the 
ri>acli.blow8  and  Eastern  Reds. 

Andrew  Archer,  of  Maine,  planted  side  by  side,  and  on  the  same 
quality  of  land,  seven  varieties  of  the  potato,  with  the  following  remits: 
The  Cuzco  yielded  370  busbels  per  acre;  tho  Orono,  320;  the  Early 
Goo<lrii-h,  sL'O;  the  General  Grant,  304;  the  Early  Sebec,  204;  the  Mer- 
cer, 240;  the  Jackson,  240.  lie  states  that  the  Early  Goouridi,  the 
past  year,  maintained  its  former  reputation  as  a  firat  class  potato  la 
every  resiiect;  and  that  the  General  Grant  is  equally  so,  either  for  the 
table  or  the  market,  and  is  the  earliest  variety  on  record,  cultivated  in 
Miiine,  beiTig  two  weeks  earlier  than  the  Early  Sebec,  and  three  weeks 
earlier  than  the  Early  Goodrich.  Tho  Eaily  Goodrich  and  the  Geno^ 
Grant  do  not  rot-,  and  he  thinks  they  are  fur  superior  to  any  other 
varieties  .low  grown  in  that  State. 

Xaaae  lilcka  and  Sons,  of  New  York,  planted  nine  rows  of  each  of  Bine 
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varietieB,  with  the  followiog  resnits:  The  Early  Goodrich  yielded  188 
baehels  per  acre;  Early  Samaritaii, 90;  Early  Rose,  235;  Uafrison,  265; 
Calico,  267;  GleasoD,  254;  Vaaderveer,  227;  Gardner,  215;  Peach-blow, 
19C.  All  were  dug  before  tlie  middle  of  September,  The  Peactiblows 
were  beginuiug  to  rot,  aud  were  seut  to  the  New  York  market  as  fast  aa 
possible.  Three  or  four  only  of  the  Gleo^us  were  found  rotten  in  each 
barrel;  all  the  other  varieties  were  sound,  and  kept  well.  The  Peach- 
blow  brought,  in  the  market,  $3  75  to  $4  i)er  barrel ;  the  Gleason,  $3  50 
to9-t;  the  Vandervecr,  $i  50;  and  the  Early  Goodrich,  §2  25. 

Mr.  Bristoe,  of  Kentucky,  planted  the  varieties  iiamcd  below,  with  the 
results  annexed : 
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Mr.  BriBtoc  docs  not  regard  the  Pench-blow  as  a  sare  crop  in  the 
Sontli;  as,  whatever  tho  time  of  planting,  it  will  not  produce  pota- 
toes till  late  in  June,  lie  has  planted  Irom  April  to  the  middle  of  July, 
irith  about  e<iual  success. 

The  following  table  sliow.s  the  resultR  of  an  experiment  made  by  Thomas 
Meehan,  editor  of  the  Pliiladeli>bia  Weekly  Press,  aud  a  committee  of 
agricultural  editors  and  others,  by  boiling  fifteen  popular  varieties  of  the 
potato.  The  numbers  afiixcd  denote  their  qualities  respectively.  Mo.  1 
siguifiea  best ;  No.  2  next  best,  &c. : 
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From  an  inspection  of  the  table  it  will  be  seen  that  tte  Early  Rose 
and  the  Early  Goodrich  hold  the  first  jtlacc  in  the  total  value  of  their 
f^ood  qualities;  but,  as  color  is  of  less  importance  than  either  textm'e  or 
Savor,  the  Early  Rose  must  be  reganled  as  the  best  on  tho  list.  The 
Ouzco,  Garnet,  Chili,  Gleason,  and  Carter  also  take  a  liigh  rank. 

Peter  Henderson,  of  New  Jersey,  cut  one  j»otato  wcigliing  four  ounces 
into  two  ]>arts,  in  such  a  way  that  the  largest  possible  uuniber  of  eyes 
in  each  piece  would  be  presented  upward;  then  each  port  was  placed  on 
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the  soil  of  one  of  the  benches  of  his  greenhouse,  at  a  temperature  oi  about 
seventy  degrees,  and  kept  entirely  dry  until  the  cut  surface  hod  healed 
over,  and  shoots  began  to  start  from  the  eyes.  The  shoots,  when  four 
or  five  inches  in  length,  were  cut  off  about  one-fourth  of  an  inch  from 
the  surface  of  the  potato,  and  rooted  by  sliading  and  watering  in  the 
usual  way,  and  then  put  in  two-inch  pots,  in  rich  soil,  and  started  to 
grow.  Other  shoots  were  afterward  thrown  up  from  the  potato  in 
great  numbers,  and  rooted  as  before.  When  the  first  shoots  were  seven 
or  eight  inches  high,  cuttings  were  taken  from  the  tops  of  these  also  and 
rooted ;  so  that  by  the  1st  of  June  one  hundred  and  fifty  good  shoots  had 
been  produced  from  this  potato,  each  of  which  was  equal  to  a  set  made 
directly  from  the  tuber.  These  sets  were  planted  out  the  first  week  in 
June,  in  land  not  weU  suiled  for  the  growth  of  the  potato.  The  crop, 
when  dug  in  September,  weighed  four  hundred  and  fifty  pounds,  equal 
to  seven  and  a  half  bushels,  being  an  increase  of  sixteen  hundrea  fold. 
It  may  be  questionetl  whether  this  process  is  of  any  practical  value, 
or  whether  it  will  pay.  It  is  not  claimed  that  it  would,  when  x>otatoes 
bring  only  the  ordinary  price;  but,  when  they  are  sold  at  the  price  at 
that  time  of  the  Early  Eose,  $3  per  pound,  there  is  no  doubt  whatever  of 
its  practical  utility. 


OSAGE  HEDGES. 


b  of  fences  is  ii  great  buixlen  upon  agriculture  everywhere.  In 
?  sections,  where  stone  is  never  available,  and  timber  rarely  at 
expense  is  increased;  and  here  the  feasibility  of  obtaining 
e  live  fences  is  naturally  an  important  inquiry.  AVestern  farm- 
long  been  seeking  the  best  plant  for  this  purpose.  In  the 
Groat  Britain  the  hawthorn  fCratcvgus  oxyacantha)  has  been 
ly  em])loyed  for  centuries;  but,  in  the  cbmate  of  the  Missis- 
?y,  it  is  not  sulliciently  at  home  to  answer  the  purpose;  the 
e  is  too  hot,  dry,  and  variable.  The  honey  locust,  fGleditsehm 
?,^  has  been  tried,  as  also  the  buckthorn,  fRhamniis  catliarticus^) 
i.ee  rose,  (Rosa  Icevigata^J  and  others;  but  the  Osage  orange 
iclura  aurGntiacaJ  after  years  of  experiment,  in  difi'erent  parts 
ntry,  appears  to  bo  a  more  promising  material  for  hedges  than 
upon  which  experiments  have  been  made.  It  was  called  by  the 
nscVarc;  by  tlie  Indians,  bow- wood :  and  Osage  orange  by  the 
habitants  of  the  West.  In  1841  it  was  thus  described  by 
Loiiriok : 

ve  of  Arkansas,  where  it  rises  in  beautiful  proportion  to  the 
sixty  foet,  and  has  been  r)rouounced  one  of  the  most  beautifid 
tive  trres.  The  wood  Ls,  perhaps,  the  most  durable  in  the 
L  for  siiip-building  is  esteemed  preferable  to  live-oak.  It  is 
3r  furniture,  as  it  receives  the  finest  polish,  and  yields  a  yellow 
;  remarkably  tough,  strong,  and  elastic,  and  i)referred  by  the 
all  other  woods  for  bows.  It  deserv'cs  a  trial  for  hedges.  I 
o  Avood  so  beautiful  for  this  puri)cse." 

Kits  in  the  history  of  its  introduction  and  use  in  the  West,  as  a 
Dt,  are  stated  upon  the  authority  of  Hon.  M.  L.  Dnnlap,  of 
[n  1S4:2  a  nurseryman  of  Peoria  County,  Illinois,  Mr.  Edson 
after  a  trial  during  two  seasons,  in  which  it  was  killed  to  the 
ost,  came  to  the  erroneous  conclusion  that  it  would  not  stand 
e.  in  1814  Mr.  Charles  H.  Larrabee,  of  Pontotoc  County, 
i,  seat  a  package  of  seed  to  the  editor  of  the  Prairie  Farmer, 
;  its  probable  utility  as  a  hedge  plant,  and  its  great  value 
especiall}'.  In  1845  Professor  J.  B.  Turner,  of  Jacksonville, 
ated  that  it  had  proved  hardy  for  six  years,  and  that  he 
;  woidd  make  a  good  hedge,  if  the  plants  would  bear  close 

ncd  that  a  Mi\  Choteau,  of  St.  Louis,  i)lanted  Osage  seed  as  early 
riie  elder  Landreth  propagated  some  plants  in  1803,  which  are 
let  in  diameter,  and  thirty  to  forty  in  height.  Mr  Hancock, 
County,  Illinois,  set  a  hedge  in  i844.  It  was  not  till  1840 
onsiderable  quantity  of  seed  was  sent  North.  Mr.  William  H. 
n  a  resident  of  Fannin  County,  Texas,  living  upon  Bois  d'Arc 
iring  that  the  seed  was  worth  eighty  dollars  i)er  bushel  at 
and  in  the  northwest,  proceeded  to  wash  out  thirty  bushels  of 
liich  he  refused  twenty  dollars  per  bushel  before  starting,  only 
e  disa})pointment,  on  arrival  at  Peoria,  of  learning  that  there 
nand  for  it,  the  impression  having  gone  abroad  that  it  was  a 
Lti(*r  some  etroit  and  delay,  it  was  distributed  in  small  lots, 
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upon  a  year's  credit,  at  twenty  dollars  per  bushel.  The  late  Cyrus  Over- 
man, of  Fulton  County,  entered  ii;ito  a  copartnership  with  Mr.  Mann  in 
planting  a  lew  bushels  of  the  seed,  and  from  this  beginning  the  growing 
of  Osage  thorn  ])lants  has  assumed  its  present  proportions.  In  1851 
three  to  five  hundred  bushels  of  seed  were  brought  into  Illinois,  and  in 
1855  the  firm  above  named  brought  from  Texas  one  thousand  bush- 
els. Prior  to  18G0  the  price  varied  with  the  demand  from  five  to  thiity 
dollars  per  bushel.  In  18G7  the  trade  in  seed  was  resumed  with  a  spec- 
ulative demand,  by  which  the  market  became  overstocked,  and  the  price 
was  reduced  from  fifty  to  five  dollars.  In  18C8  the  trade  amouDted  to 
eighteen  thousand  bushels.  The  price,  eight  dollars  at  first,  went  up  to 
filty.  During  the  winter  of  18G8-'60,  twelve  thousand  bushels  went 
north  of  Memphis,  ten  thousand  of  which  have  been  sold  for  the  spring 
planting.  The  price  ranged  from  twelve  to  eighteen  dollars.  Texas 
and  Arkansas  received  not  less  than  one  hundred  thousand  dollars  for 
Osage  seed  in  the  autumn  of  1868.  ' 

It  is  estimated  that  ten  thousand  bushels  of  seed  will  be  planted  in 
the  northwest  in  18G9,  producing  300,000,000  plants,  at  30,000  to  a 
bushel  of  seed,  and  making  G0,000  miles  of  fence,  allowing  5,000  plants 
to  a  mile — enough  to  supply  22,000  farms  of  a  quarter-section,  at  840 
rods  to  a  farm.  One  nurseryman  has  four  hundred  acres  of  quicks  grow- 
ing. 

Mr.  Dunlap  thus  figures  the  comparative  cost  of  live  and  of  dead 
fences: 

First  year: 

To  prepare  the  hedge-row  for  a  mile  of  hedge  will  cost  in  labor 

about  five  cents  a  rod,  equal  to $16  00 

5,000  phints 12  00 

Setting 4  00 

Cutting  and  hoeing 16  00 

Total 48  00 

Second  year: 

Cultivating  and  hoeing 16  00 

Resetting  of  plants 4  00 

Third  year: 

Cultivating  and  hoeing U  00 

.-ii 

Totals 80  00 


Total  cost  for  three  years,  twenty -five  cents  per  rod. 

The  next  two  years  it  will  cost  nothing,  and  will  then  be  rpady  for 
plashing,  or  it  may  stand  a  year  or  two  longer.  We  may  add  ten  cents 
a  rod  for  plashing  and  trimming,  where  the  hedge  will  need  an  annnal 
shearing,  at  a  cost  of  about  two  cents  a  rod.  This  is  in  case  the  hedge 
is  to  be  kept  within  boiinds;  but  in  many  cases,  where  it  is  also  valuable 
for  shelter  and  for  timber,  tliis  extra  expense  is  not  incurred.  Such  a 
fence,  when  ten  years  old,  will  be  worth  its  full  cost  to  be  cut  down  for 
vineyard  stakes,  or  similar  use. 

The  first  ten  years  of  a  first-class  hedge  should  not  cost  a  former, 
including  interest  for  three  years  while  it  is  growing,  over  fifty  oents  a 


OSAGE  HXDOE  PLANTING. 


OSAGE  HEDGES.  247 

rod,  and  the  most  of  this  in  labor  at  odd  times.    This  would  make  the 
hedging  of  the  quarter-section  farm  cost,  for  twenty  years,  as  follows : 

840  rods  hedging $420 

20  years'  interest 840 

20  years'  sheariug,  two  cents  per  rod .^ 336 

Total 1, 596 

Cost  of  board  fencing 4, 000 

2,404 


z 


The  differeuce  for  the  first  twenty  years  is  $120  per  annum,  and  thus, 
instead  of  having  $1,000  iuvested  as  original  capital,  we  have  but  $420 
in  the  hedge.  It  will  require,  at  least,  ten  per  cent,  to  keep  the  dead 
fence  in  repair,  while  $17  for  each  farm  will  keep  the  hedge  nieely 
sheared.  In  one  case  we  have  a  reliable  hedge,  and  in  the  otber  an 
uncertain  one  of  pine  boards. 

The  following  communication  on  the  subject  of  Osage  thorn  hedges, 
received  from  3Ir.  J.  W.  Clarke,  of  Kingston,  Greene  Lake  County, 
\Viscon8in,  is  presented  as  the  result  of  much  thought  and  experiment, 
bat  not  indorsed  by  the  Department  as  iniallible  in  all  ite  positions: 

THE   OSAGE   THORN. 

Though  this  thorn  has  been  variously  and  extensively  experimented 
with,  probably  through  half  a  century  of  time,  with  a  view  to  its  adapt- 
ability to  forming  a  live  fence,  its  successful  propagation  and  growth 
on  a  large  scale  by  nurserymen  is  a  work  of  but  recent  achievement 
The  urgent  necessity  of  some  hedging  material,  as  a  substitute  for  board 
fence,  has  also  been  dee])ly  felt  only  within  a  few  years,  or  since 
railroads  have  made  such  fearful  inroads  upon  the  limited  timber  sup- 
ply of  the  country.  It  is,  however,  a  well  established  fact  that  the  Osage 
thorn  is  quite  as  capable  of  being  grown  and  trained,  and  of  form- 
ing an  effective  live  fence,  in  all  but  far  northern  States,  as  is  the  haw- 
thorn in  the  British  Islands.  Its  adaptation  to  the  general  puri)ose8  of 
hedging  being  a  settled  fact,  the  following  notes  and  suggestions  will  be 
directed  to  the  practical  bearings  of  the  principles  of  growing,  plans  of 
arrangement,  and  the  most  suitable  methods  of  training  or  directing 
the  growth  of  the  Osage  thorn,  as  a  hedging  plant. 

NUESEBYMEN  PROPAGATE  IT  WITH  SUCCESS. 

Of  this  there  can  be  no  doubt,  as  it  is  thus  grown  in  Illinois  to  the 
extent  of  hundreds  of  acres,  and  on  an  amply  successful  scale  in  various 
other  localities.  It  mnst  be  stated,  however,  thai  the  quicks  are  grown 
too  thick  in  the  nursery  row,  in  many  instances.  Close  crowding  here 
is  not  favorable  to  the  best  growth  of  roots,  which  Is  as  essential  to 
Osage  thorn  quicks  as  to  ap])le  stocks,  and  as  necessary  to  their  beat 
sub^quent  growth  in  the  hedge  row.  The  plants  are  more  healthy 
when  tirst  giown  on  high,  or  at  least  on  well  drained  ground ;  the  whole 
extent  of  their  wood  growth  being  firmer,  and,  if  sometimes  not  quite  so 
large  or  rank,  lx»tter  adapted  to  bear  the  vicissitude*  to  which  young 
hedges  are  usually  exposed. 
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PREPARING  GROUND  FOB  SETTING  OUT  HEDGES. 

Sod  pound,  designed  for  hedge  sites,  should  be  plowed  >six  or  seven 
inches  deep,  as  early  as  the  grass  grows  freely,  in  May,  the  year  preced- 
ing the  planting  of  the  quicks.  As  soon  as  the  sod  is  well  rotted,  drag 
and  plow  as  many  ^mes  as  may  be  required  thoroughly  to  pulverize  the 
soil,  and  r(?(luco  it  to  such  a  condition  of  tilth  as  would  be  suitable  for 
planting  corn  on  old  ground,  the  stri^j  of  ground  so  treated  being  at 
least  six  yards  in  width.  Tliis  should  be  done  eitlier  in  September  or 
early  in  October;  not  later,  as  the  important  and  necessary  operation  of 
ridging  up  the  ground,  as  a  foundation  for  a  successful  hedge,  is  required 
to  oe  performed  before  severe  freezing  weather.  The  safest  course  is  to 
ridge  before  the  10th  of  Xovember. 

The  necessity  for  ridging  arises  from  the  generally  observed  fact,  that 
the  natural  drainage  of  the  larger  portion  of  the  vast  prairies  is  poor 
and  ineffective,  the  soil  in  many  localities  being  so  overcharged  with 
moisture,  particularly'^  in  rainy  seasons,  as  to  materially  check  the 
growth  of  farm  crops ;  and,  as  is  well  understood,  the  jield  of  corn  and 
small  grai^i  is  much  reduced  from  this  cause.  The  same  is  true  of  con- 
siderable districts  of  several  of  the  better  timbered  States,  where  other 
fencing  material  is  growing  scarce. 

The  width  of  giound  plowed  should  not  be  less  than  eighteen  or 
twenty  feet,  as  a  narrow  space  may  cause  considerable  inconvenience, 
where  the  adjoining  land  is  sod  or  in  grass.  The  height  of  the  ridges 
should  be  as  great  as  can  be  made  by  twice  plowing,  or  gathering  up  the 
soil.  In  spongy  or  low,  wet  places,  three  gatherings  with  the  plow  will 
not  raise  the  ridge  too^high.  The  soil  having  been  well  pulverized 
before,  ridging,  may  be  harrowed  once  with  a  coarse  harrow;  but  it 
need  not  be  made  smooth,  as  a  harrowing  just  before  plowing  the  ftir- 
row  trenc.hes,  the  succeeding  spring,  will  be  necessary  to  freshen  and 
mellow  the  mold  before  other  work  is  commenoed.  Among  the  advan- 
tages of  ridging  may  be  named  the  following: 

First.  The  Osage  quicks  will  be  more  likely  to  escape  winter-killing, 
the  exemption  being  due  to  the  fact  that  the  roots  are  above  the  level  or 
satiu-ation. 

Second.  Operations  can  be  commenced  and  completed  from  ten  days 
to  two  weeks  earlier,  in  all  localities  where  the  natui^al  drainage  is  inef- 
ficient, and  Osage  thorns  can  be  set  before  the  buds  open. 

Third.  The  roots  of  young  quicks  will  strike  down  obliquely  in  ridged 
ground,  instead  of  extending  out  horizontally  just  beneath  the  8iii1fo<^ 
soil,  and  attain  a  gi'owth  corresponding  with  the  increase  of  available 
soil. 

Fourth.  The  young  plants  make  a  more  uniform  growth  when  ridged, 
in  consequence  of  the  more  uniform  condition  o£  the  soil  as  to  moisture, 
and  will  generally  be  exempt  from  the  gaps  and  thin  places,  resulting 
from  partial  winter-killing. 

Fifth.  When  a  ridge  is  properly  prepared  for  thorn  quicks,  the  roote 
of  the  hedge-row  will  form  a  more  fibrous  growth,  which  will  be  made 
chiefly  in  central  parts  of  the  ridge  soil,  instead  of  the  roots  growing 
long  and  straggling.  If,  in  the  course  of  years,  however,  stmggliug 
roots  should  be  found  to  require  pnining  at  a  distance  of  eight  or  ten 
feet  from  the  hedge-row,  they  will  present  less  obstruction  on  a  ridge 
than  when  gi^own  ui)on  level  ground. 

Sixth.  When  a  hedge  becomes  strong  enough  to  turn  stock,  it  is  desi- 
rable to  check  its  growth,  which  can  be  done  by  cutting  off  the  ends  of 
the  roots  on  the  sides  of  the  ridge  with  a  pruning  plow,  or  with  a  revolv- 
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ing  colter,  without  eiidaiigeriDg  the  lile  of  the  thorns,  the  large  amount 
of  root-giowth  in  the  deeper,  central  parts  of  the  ridge  being  sufficient 
for  the  plant. 

Seventh.  A  ridge  eighteen  to  twenty-four  inches  above  the  level  wQl 
add  thirty  to  forty  per  cent,  to  the  effective  height  of  the  hedge ;  and, 
-  in  combinatiou  with  the  latter,  vriU  form  a  barrier  that  will  turn  stock, 
thus  constituting  an  effective  fence  from  one  to  two  years  sooner  than 
when  planted  on  low,  level  ground ;  and,  at  the  same  time,  equally  con- 
tributing toward  the  effectiveness  of  the  hedge  in  its  incidental  capac- 
ity as  a  wind-break. 

Jl  plow  coltar,  such  as  is  used  for  cutting  off  the  extremities  of  apple 
tree  roots  to  induce  early  bearing,  may  serve  a  similar  purpose  in  prun- 
ing hedge  roots  when  extending  beyond  their  prescribed  limits. 

Figure  1  represents  a  young,  unlaid,  double  hedge-row,  set  in  land 
relatively  low.  Figure  2,  a  similar  hedge,  set  in  a  ridge  two  feet  above 
the  level  of  the  adjoining  land.  These  sketches  afford  an  illustration  of 
the  difference,  in  extent  and  character  of  root  growth,  between  young 
hedges  set  on  the  deep  soil  of  ridges  specially  made  for  them,  and  those 
set  on  level  ground,  with  their  roots  near  a  wet  subsoil,  as  seen  in  Fig- 
ure 1. 

Tra^niiNG  or  dwaefikg. 

As  in  the  case  of  shortening  back  to  induce  the  growth  of  fruit  spurs 
in  the  apple  tree,  the  effect  of  trimming  Osage  thorn  hedge  is  to  cause 
some  thickening  at  the  bottom,  but  the  growth  is  chiefly  in  the  upper 
part  of  the  branches,  or  in  the  emission  of  numerous  small  side  shoots, 
or  lateral  branches.  Inexperienced  writers  recommend  this  mode  of 
training  to  produce  thick-bottomed,  permanent  growth.  Thick  side 
growth  may,  for  a  limited  time,  result  from  su5i  management;  as 
repeated  ojatting  back  leaves  the  plants,  in  their  struggle  for  existence, 
the  only  alternative  of  the  slow,  feeble,  lateral  growth,  to  be  seen  in 
hedges  that  ai^e  not  allowed  to  extend  their  growth  vertically.  Low- 
trained  hedges  may  be  necessary  where  land  is  limited  in  area,  and  high 
in  price,  as  in  case  of  gardens,  small  lawns,  and  other  ornament 
grounds ;  but  in  such  situations  plants  of  less  ligorous  growth  than  the 
Osage  thorn  would  seem  to  be  more  suitable,  for  the  reason  that  ever- 
green or  shrubs  may  be  formed,  trinuned,  and  low-trained  a  long  time 
without  pleaching.  With  the  vigorously  growing  Osage  thorn,  how 
ever,  the  case  is  different.  Various  plans  of  training  were  adopted,  such 
as  cutting  off  each  row  of  two-rowed  hedges  alternately,  also  cutting 
out  alternate  thorns  close  to  the  ground,  to  induce  a  thick  growth  ot 
young  wood  in  the  lower  portions  of  the  hedge ;  but  the  result  of  such 
training  was  not  sufficiently  satisfactory  to  secure  its  continuance. 
Hedges  formed  thus,  principally  of  vertically  growing  stems,  were  found 
quite  weak  in  comparison  with  pleached  fences,  the  latter  proving  to 
be  much  more  effective  for  the  purpose  of  a  farm  fence. 

Within  a  few  years  past  an  aggregate  of  scores  of  miles  of  young 
Osage  thorns  in  hedge-rows  has  been  more  or  less  injured  by  winter- 
killing on  the  lower  lands  of  the  west ;  and  cutting  back  to  force  lateral 
growth  and  thickening  at  the  bottom  of  the  plants  was  probably  the 
inciting  cause  of  much  of  this  gieat  destruction  and  consequent  disap- 
pointment. 

In  many  of  these  instances  the  hedge  rows  were  not  well  rooted,  the 
subsoil,  and  even  the  upper  soil,  being  too  wet  and  cold  to  admit  of  either 
ample  or  well-ripened  root  growth.  Well-ripened  wood  is  as  necessary  for 
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roots  as  for  branclies,  to  enable  them  to  withstand  either  severe  freezing 
or  severe  trimming.  But  the  general  reason  tor  the  loss  of  these  winter- 
killed Osage  plants  was  succulent,  spongj*.  and  tender  wood  in  root  and 
branch ;  and  it  must  continue  to  be  so  with  hedge  rows  set  at  the  level 
of  undrained  soils.  The  plants  seem  too  have  died  of  too  much  catting 
and  too  much  water  in  the  soil. 

As  already  intimated,  trimmed  hedges  surely  grow  thin  in  the  lower 
parts  in  a  few  years,  however  well  this  operation  may  be  i)erformed. 
Great  care  and  good  management  may  postpone  the  "  self-thinning,''  by 
the  inside,  shaded,  and  weak  bottom  branches  dying  out ;  but  these 
branches  will  as  certainly  die  out  as  that  the  sa[)  tends  natundly  to  the  top 
parts  of  the  hedge,  where  there  is  more  heat  and  light.  The  north  side 
of  a  hedge,  being  the  most  shaded,  will  be  likely  to  fail  first  in  the 
lower  paits,  when,  from  the  necessity  of  thickening  the  bottom  part, 
and  renewing  the  live  growth  from  the  ground,  the  labor  and  cost  oi 
lading  hedges  that  have  long  been  subjected  to  trimming  will  be  found 
greatly  to  exceed  the  cost  of  laying  untrimmed  fences. 

The  objections  to  untrimmed  hedges  consist  mainly  in  their  shading 
more  ground  than  when  trained  low  ;  but  this  is  chietiy  the  case  on  the 
north  side  of  east  and  west  fences,  crops  getting  as  much  sunlight  in 
about  half  the  time,  on  the  sides  of  north  and  south  fences. 

HEDGES  AS  A  HARBOR  FOR  INSECTIVOROUS  BIRDS. 

One  of  the  greatest  advantages  of  growing  hedges  is  the  fact  that 
they  provide  shelter  for  birds.  In  a  general  sense,  most  insects  are  the 
enemies  of  improved  vegetation ;  and  they  also  comprise  the  natural 
food  of  most  birds,  and  do  vastly  more  damage  where  the  country  is 
open  and  birds  are  few. 

It  is  a  significant  fact,  that  in  a  number  of  districts  in  England, 
where  many  of  the  hedges  have  been  grubbed  u]),  the  increase  of  de- 
structive insects  has  become  so  great  that  it  has  been  found  necessary 
to  take  measures  for  the  preservation  ef  the  birds,  particularly  the 
hedge  sparrow. 

RENEWAL  OF  OSAGB  THORN  HEDGES. 

It  has  been  established  by  experience  in  the  British  Islands,  and  to  a 

limited  extent  in  this  country,  that  hedges  sooner  or  later  become  to 

thinned  at  the  bottom  that  renewed  or  young  bottom  growths  are 

'essential  to  maintain  their  efficiency  as  fences;  and  this  necessity  oennot 

de  evaded  in  the  case  of  the  Osage  thorn.    The  sap  tends  so  mndi 

x)wards  the  top  that  the  lower  part  will  become  thin  by  "  self-pruning,'' 

vhich  >vill  be  succeeded  by  holes  and  gaps.    This  result  may  be  ezpecml 

a  both  trimmed  and  untrimmed  hedges.    These  gaps  and  holes  may  be 

emporarily  mended,  however,  by  inserting  detached  branches  cut  from 

hicker  parts  of  the  fence.     Layering  has  been  suggested  j  but  in  the 

-nide  and  in  dry  soil,  in  which  the  layer  must  grow,  if  at  all.  their 

;i'owth  will  be  so  slow  as  not  to  become  available  against  animals  in  any 

-easonable  length  of  time,  and  it  is  probable  that  but  few  lasers  would 

"1   '*  'e. 

/ts€,^e  thorn  hedges  may  grow  to  a  height  of  twelve  to  twenty  feet 
,o*ore  they  require  laying.  Laying  reduces  the  height  of  the  fence  two- 
*»•  is  or  three-fourths,  or  more,  causing  the  new  growth  to  be  made  near 

^.   ,/-^nnii  and  here  «^c'*ordiugly,  multitudes  of  vigorous  young  sajdings 
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THE  STREXGTU  OF  TWO-KOW  HEDGES  WHEN  PLEACHED. 

Smjile  row  hedges  cannot  well  bo  renewed  by  laying  witbont  stakes. 
Gilt  (lutible  rows  may  not  only  be  laid  or  pleacbed  without  stakes,  but, 
ifVftu  Up<i  dowu  iu  a  proixir  manner,  tbe  bedges  will  constitute  a  very 
strouff  ffcnce.  Two-row  hedges  arc  believed  to  be  much  the  best  adapted 
t[>  re^^t  the  stress  of  gales  oi'  wind,  the  attempts  of  rampant  animals  to 
break  uvor  tliem,  and  i'or  any  contingencies  requiring  great  strength  in 

Figure  3  represents  a  section  of  the  horizontal  form  of  lajing  tbe 
T)tu^  pTciU'li  of  the  rows  backward  and  obliquely  over  to  tbe  opposite 
Sifle.  Tlif  stems  of  tho  thorns  are  pleacbed,  one  Ironi  each  side  or  row, 
tiltcrnatcly.  each  sapling  being  brought  down  from  tbe  opposite  side, 
auU  laid  ill  such  a  manner  that  each  stem  crosses  the  last  onu  laid,  about 
ffiiftftj^"  ***  '^^  length,  and  in  the  center  lK;tween  the  hedge  rows,  the 
^ji^e  uirmed  between  the  saplings  and  the  ground  being  about  thirty 
iekfc^  Iu  illustration  of  the  gi-eat  strength  of  this  form  of  two-rowed 
fieuge.  Figure  4  represents  a  vertical  scctiou  of  the  same,  which  is  five 
feet  high  above  the  ridge,  and  forms  an  almost  impassable  barrier 
against  any  farm  stock. 

SIKGLE-BOW  HEDGE  KOT  EFFICIENT  t^LESS  STAKED. 

>^er  special  oxamination  of  one-row  fence,  iu  Illinois,  both  unlaid 
JIHl'SQch  as  is  called  laid,  tbe  conclusion  is  reached  that  neither  neat 
^et'  efficient  single-row  hedge  can  be  made  without  tbe  aid  of  stakes: 
and  it  is  stated  that  iu  the  British  islands,  stakes  are  always  employed 
to-  give  it  stillness,  and  hold  it  in  line  in  pleaching.  8iK>eimeQS  of  the 
fingle-row  Osage  thorn  that  we  saw  had  much  the  appearance  of  a  Uae 
.of  brush  with  tops  all  outward,  and  butt-ends  in  tbe  center.  Such 
single-row  fence  spreads  so  wide,  and  settles  to  the  groimd  so  much,  that 
it  occupies  even  more  space,  as  seen  in  Figure  5,  while  not  possessiug  a 
thinl  of  the  value,  as  a  fence,  that  is  required  by  a  substantial  two-row 
liedge  J  and  the  single-row  fence — it  cannot  be  correctly  called  hedge — 
must  sag  and  settle  toward  the  ground,  if  pleached  without  staking. 
We  have  examined  some  specimeus  in  which  there  were  live  stakes, 
obtaiued  by  cutting  oil'  the  tops,  and  leaving  the  lower  of  Uie  tiion 


DIKADTAKTAQES  OP  I.IVE  STAKES. 

Live  stakes  may  save  a  portion  of  the  time  that  should  be  devoted  to 
prepariug  others,  but  tbe  subsequent  di»id  vantages  resulting  from  their 
tise  will  more  than  outweigh  the  trilling  saving  of  time  effected.  A 
hedge  becomes  thin  at  tbe  base  of  the  growing  stakes,  the  sap  ascending 
and  forming  a  spreailing,  stool-like  form  of  gro^vth,  where  the  hedge  is 
trimmed  at  the  tO]>  of  the  stakes,  instead  of  sending  up  shoots,  as  would 
lie  the  case  if  the  stake  saplings  were  laid  at  the  bottom  to  thicken  it 
with  young  growth.  Another  defect  is,  that  num  bcrs  of  vigorous  shoots 
spring  from  tbe  crowns  of  the  stakes,  formingand  maintaining  a  growth 
of  shoots  two  or  three  feet  iu  advance,  and  higher  than  the  general 
height  of  tbe  hedge.  It  is  also  necessary  to  cut  live  stakes  off  at  the 
groond  preparatory  to  relaying  the  hedges,  which  is  not  required  when 
det4iched  wood  is  used.  I>t^d  or  detached  stakes  are  always  preferable 
to  live  ones ;  they  serve  two  or  three  years  before  decaying,  by  which 
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tir.ic  tlie  form  lUJtl  material  of  the  hedge  becoQio  set,  or  Ih'uily  fixed  by 
jrrowth,  and  stakes  are  no  longer  necessary. 

The  tops  of  the  stakes,  set  three  feet  apart,  are  bound  at  tko  top  by 
winding  or  wattling  loi\g,  slender,  thorn  stems  so  as  to  incloso  the  top3 
of  stakes  between  them.  The  object  of  staking  is  to  so  stiffen  a  hedge 
that  it  can  be  made  with  far  less  thorn  material  than  would  be  practica- 
ble if  stakes  were  not  employed.  The  stakes  also  prevent  the  ^sagging 
of  i)leaclied  or  obliquely  laid  saplings,  preventing  the  oblique  material 
from  smothering  the  young  undergrowth  of  shoots  from  the  base  of  the 
fence.  The  strength  impiuted  by  the  stakes  also  prevents  the  brush 
from  being  imshcd  out  of  line  by  stock,  or  blown  out  by  gusty  winds. 
The  object  of  wattling  or  double- winding  them  at  the  top  with  saplings, 
which  malies  a  much  more  handsome  fence,  is  to  hold  the  tops  of  tlio 
stakes,  and  consequently  of  the  fence,  in  a  straight,  oven  line. 

In  an  Osage  thorn  single-row  hedge,  trained  in  this  tapering  form, 
the  top  of  the  hedge  will  not  prevent  either  sunlight  or  rain  from  access 
to  its  outside  growth,  as  would  be  the  case  with  square  or  flattop  train- 
ing. There  are  specimens  of  square-top  Osage  thoni  hedge  in  the  west, 
the  bottom  of  which  is  alreadj^  thin,  and  in  phices  open, 

PEACTICAI.  SUGGESTIONS. 

Strong,  two-rowed  hedges  are  much  more  suitable  for  large  inclosures, 
to  tiu-n  rampant  animals,  to  bear  severe  stress  of  boisterous  wiAds,  or  for 
any  pui'X)ose  where  a  very  strong  fence  is  necessary,  than  a  single-TOW 
fence  can  ever  become  under  the  best  possible  management.  The  double- 
row  will  make  the  best  fence  for  farmers  generally,  particularly  where 
the  farms  and  their  subdivisions  are  extensive  in  area. 

Single-row  fence  seems  most  suitable  for  vegetable  and  flower  gardens, 
and  nursery  grounds,  besides  lawn  and  ornamental  grounds,  as  before 
stated.    It  bears  trimming  better,  and  requires  less  ground  for  growth. 

SETTING  QUICKS  IN  HEDGE  ROWS. 

This  hedge-row  ridge,  having  been  x)repared  in  the  fall  as  suggested, 
may  be  harrowed  over  once  or  twice,  as  soon  as  the  frost  is  out  of  the 
ground  in  early  spring.    A  mode  of  setting  Osage  thorn  quicks,  known 
as  spade-setting,  consists  in  opening  a  line  of  slits  in  the  surface  soil,  at 
regular  distances  on  the  line  of  the  intended  hedge,  with  a  long,  narrow 
spade.    The  spado  being  thrust  down  a  sufiicient  depth,  is  pushed  for- 
ward from  the  operator,  when  an  assistant  inserts  the  root  ends  of  the 
,roung  quicks.     There  are  serious  objections  to  this  mode  of  setting. 
?he  quicks  are  not  set,  but  tucked  in  and  often  doubled  back,  the  roots 
)eiijg  placed  between  two  flat  surfaces,  when  the  spade  is  withdrawn, 
xnd  the  slit  closed  by  pressing  the  soil  back  against  the  quick  with  the 
ibot,  which  i>rocess  as  certainly  flattens  the  roots  as  a  botanical  specimen 
s  flattened  bftt^^^p'-  "-hty  loo  ves  of  a  book.    Tins  flat  position  and  restricted 
urect^'^'^  o^    -  ..  >-v    rmef    -kfnr'     iiA  ^V)r"^^tion  of  an  ef&cient 

<n  it<u.„     :hw;>  .J        I      "l.*!  T^V.    ,  -.-        ^JICIC    ROWS. 

••  l_.»*Ji:lll^  ^1*^  j.x%.*.oi*v...   .  i/w"    vxtju  <jb  aucp  liuxd-side  is  best,  forming 

vci.  furrow,  smoothed  on  one  biUe.    A  new  mode  of  furrow-trenehing 

..  .  of  ^je+tinjy  Osa^*^  horn  quicks  in  the  trenches  is  shown  in  Figure  G, 

•  ,  ^^     .-,,in— ^nts  «       '  ..^s-Re^.tion  of  rionhlo.T»oTv  trp.nohes  on  the  CJOWn  01 
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the  ridge.  Stakes  are  set  tlie  whole  lengtli  of  the  fence  line  in  tlie  cen- 
ter. The  distance  between  the  qaick  rows  is  two  feet.  The  trenching 
is  commenced  by  first  plowing  a  light  furrow  toward  the  center,  which 
will  rest  on  the  space  between  the  trenches.  Kext  turn  a  light  furrow 
on  top  of  the  first,  depositing  this  also  over  the  space  between  the  trenches. 
Then  plow  a  ftirrow  out  of  the  bottom  of  each  trench,  turning  both  ftir- 
rows  outward  from  the  lines  of  the  quick  rows.  By  this  process  of  tak- 
ing two  furrows  from  each  trench,  a  suitable  supply  of  mold  is  deposited 
precisely  where  it  is  most  needed  to  fill  in  about  the  roots  of  the  quicks, 
when  these  are  set  up. 

lie  old  mode  of  setting  the  quicks,  at  uniform  distance  between  the 
rows,  was  by  means  of  a  line  with  colored  strings  tied  to  it  at  the  required 
distances.  The  land  side  of  the  furrow  was  the  support  to  stand  th© 
quicks  against,  and  guide  them  in  a  straight  line.  But  the  land  side  of 
the  trench  was  liable  to  be  crooked,  and  the  labor  and  time  required 
were  considerable.  A  more  serious  objection,  however,  is  that  some  of 
the  roots  of  the  qtiicks  are  turned  aside  from  their  natural  position  by 
pressing  against  the  wall  of  the  trench.  This  misplacement  of  the  roots 
retards  their  growth  in  some  degree,  but  the  injury  is  less  than  that  of 
the  same  kind  incident  to  slit-setting,  by  means  of  a  spade.  Another 
defect  is  that  all  the  soil  is  turned  out  on  one  side  of  the  trench,  provid- 
ing no  mold  to  fill  in  on  the  other  side  of  the  quicks. 


THE  SETTING  GUIDE. 

As  a  rope  or  garden  line  cannot  be  kept  straight,  and  the  land  side  ot 
single  funows  is  liable  to  the  same  objection,  a  tool  has  been  devised 
which  may  answer  the  three-fold  purpose  of  spacing  the  quicks  as  they 
are  placed  in  the  trenches,  as  a  support  to  the  quicks,  and  as  a  guide  to 
keep  them  in  line ;  these  several  objects  being  desirable,  and  even  neces- 
sary-, before  and  during  the  operation  of  filling  in  the  soil,  and  earthing 
up  the  quicks.  This  setting  guide  will  cost  only  a  few  cents  and  a  little 
labor.  It  is  made  l^'  taking  a  narrow  strip  of  inch  board  or  three  or  four 
inch  batten,  fourteen  to  sixteen  feet  long,  and  attaching  to  it  three  strips 
of  hard  wood,  one  in  the  middle,  and  one  at  each  end,  for  legs,  which 
should  be  sixteen  to  eighteen  inches  long.  Figure  7  gives  a  side  outline 
of  this  form  as  set  for  use,  about  one-third  of  its  width  from  the  land  side 
of  the  furrow-trench.  Vertical  chalk  marks  can  be  made  on  this  setting 
guide,  or  small  pins  of  wood  may  be  inserted  at  the- distance  the  quicks 
are  to  stand  in  the  rows,  two  feet  being  a  good  distance  for  a  two-row 
hedge,  giving  one  plant  to  every  foot  in  length  of  the  fence.  Of  course, 
the  quicks  in  each  rovr  will  be  placed  opposite  the  spaces  in  the  other. 
The  quicks  in  the  figure  are  spaced  one  foot  between,  as  for  a  single-row 
hedge.  If  holes  are  made  at  inteirvals  of  four  inches,  the  entire  length 
of  the  guide,  pins  can  be  inserted,  and  the  quicks  be  sot  at  any  number 
of  inches  apart  that  is  a  multiple  of  four.  By  j^lacing  tlie  quicks  in  the 
angles  formed  by  the  pins  or  pegs  and  the  horizontal  strip,  they  are  sup- 
ported in  position  on  two  sides,  and  can  be  placed  as  they  arc  to  remain 
in  the  trenches,  with  ease  and  rapidity.  AMien  the  lines  are  properly 
staked  in  each  trench,  the  stakes  benig  set  so  that  the  guide  may  be 
against  two  at  each  time  of  its  removal,  there  will  be  no  sagging,  nor 
any  sideways  deflection  of  the  setting  guide  or  the  row,  while  the 
quicks  arc  i)lared  and  supported  in  a  good  form  to  have  their  roots 
properly  ext^Muled  and  molded,  and  the  soil  filled  in  on  both  sides  of  the 
rows. 
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RESULTS  OF  CLOSE  TRIMMING. 

It  is  supposed  that  none  but  single-row  hedges  will  be  trained  by  the 
repressive  process  of  trimming  twice  annually,  for  the  quicks  in  hedge 
of  this  form  will  be  slender  in  consequence  of  the  crowding  of  the  roots 
from  thicker  setting  in  the  rows.  Trimming  does  thicken  the  surface  of 
the  hedge  by  causing  a  stubbed,  stooling  form  of  growth,  but  this  form 
at  the  top  soon  shades  the  bottom  pait,  keeping  out  air,  light,  and 
moisture. 

After  a  few  years  of  close  pruning,  twice  each  year,  inlaid  hedges  pre- 
sent a  thin  bottom  growth.  Trimmed  hedges  cannot  well  be  trained 
more  than  two  and  a  half  to  three  feet  high,  a  yard  across  at  the  bot- 
tom, while  narrow  at  the  top.  Of  these  dimensions,  a  continually  trim 
med  hedge  is  not  always  a  safe  fence  as  against  jumping  horses  and 
cattle,  and  its  ultimately  thinned  bottom  opens  a  door  tor  the  inroads  of 
untamed  stcine.  On  the  other  hand,  pleaching  causes  a  thick,  bottom 
growth,  thicker  after  ])leaching  than  before,  by  the  combination  of  old 
and  of  new  growth,  and  while  am])le  new  growth  is  forming  in  the  bot- 
tom the  old  saplings,  now  pleached  layers,  are  still  kept  growing;  and 
if  not  cut  two-thirds  through  they  will  grow  too  much  and  prevent  growth 
lower  down,  many  of  them  sending  up  new  shoots  in  all  parts  of  the 
fence.  The  pleached  saplings  also  add  great  strength  to  such  forms  of 
fence  by  combining  an  upright  and  an  oblique,  or  an  old  and  new  growth, 
crossing  and  strengthening  both  forms  of  thorn  material.  The  young 
shoots  from  the  bottom  of  a  pleached  hedge  tend  outward  in  a  degree 
toward  the  light,  but  the  brush  of  the  laid  saplings  can  be  spread  wide 
enough  to  protect  this  growth,  or  so  much  of  it  as  may  be  required,  so 
that  a  properly  pleached  hedge,  while  making  ample  growth  in  the  bot- 
tom also  protects  it.  Hence  a  healthy  growth  of  Osage  thorn  hedge 
may  be  made  renewable  for  ages  by  successive  and  reasonable  pleaching. 

REPAIRING  HEDGE  FENCE. 

A  hedge  that  has  been  trimmed  from  five  to  seven  years  becomes  so 
thin  and  inefiicient  as  a  fence  in  its  lower  parts,  that  it  mast  either  be 
laid  or  repaired.  Such  a  hedge  may  be  repaired  by  thrusting  detached 
brush  cut  from  the  thickest  i)laces  into  the  holes  as  compactly  as  this 
can  be  done  and  driving  down  stakes,  or  working  saplings  tJirongh 
it  obliquely,  according  to  the  necessity  of  resisting  swine,  or  stray- 
ing hedge- breakers  of  any  sort.  The  process  of  mending  reqnires  fre- 
quent repetition,  when  stock  is  grazed  to  any  considerable  extent  near 
poor  hedges,  and  laying  will  soon  be  found  to  be  more  economical  than 
patching  with  repairs,  however  carefully  performed. 

HEDGING  WITHOUT  LAYING 

consists  in  cutting  back  the  quicks  the  first  year  at  six  to  eight  inches 
from  the  ground,  cutting  off*  the  vertical  shoots  six  inches  higher  the 
second  jear,  and  repeating  the  same  process  and  distance  the  third  sear 
son,  when  the  hedge  row  will  be  about  two  feet  in  height.  It  is  then 
allowed  to  grow  another  foot  higher  when  the  top  growth  is  again  care- 
fully cut  off,  after  which  the  hedge  is  kept  down  by  close  trimming  in 
July  and  November  of  each  year.  This  is  hedging  by  negation,  or  re- 
pressing it  instead  of  first  encouraging  growth,  and  then  training  so  as 
continually  to  maintain  it  in  the  bottom  equally  with  the  top  of  the. 
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hedge.  The  plan  involves  the  performance  of  so  much  labor,  and  ai> 
pears  so  little  adapted  to  extensive  hedging  that  we  do  not  reconunend 
it,  believing  that  it  would  retard  the  extension  of  true  hedging. 

TRAINING  HEDGE  FENCE. 

Osage  thorn  fence,  when  kept  down  by  trimming,  should  be  trimmed 
as  soon  as  the  spring  growth,  sometimes  called  the  midsummer  shoot, 
is  comi)leted.  This  may  be  earlier  or  later,  according  to  the  character 
of  the  se>ason,  but  the  interval  of  rest  between  the  first  and  the  second 
stage  of  the  year's  growth  usually  occurs  before  the  first  of  July.  During 
this  interval  of  rest,  directly  after  the  first  growth  is  complete,  is  the 
beat  time  for  summer  tnmming.  The  second  trimming  may  be  per- 
formed at  any  time  between  the  falling  of  the  leaves  and  the  setting  in 
of  severe  freezing  weather,  but  no  trimming  should  be  done  when  the 
sap  is  congealed  to  any  great  extent  by  frost. 

TKIM]\nNG  TOOLS. 

Some  persona  may  prefer  one  form  of  tool,  others  another.  A  variety 
might  be  suggested,  but  we  sketch  two  only  of  the  best  for  practical 
uses.  Figure  8  roi)resents  the  trimming  hook,  and  Figure  9  the  trimming 
blade.  Both  require  handles  from  two  to  three  feet  lomg,  according  to 
the  height  of  the  operator.  When  the  growth  to  be  cut  off  is  small,  the 
hook  with  a  shorter  handle  may  be  used  with  one  hand,  but  in  all  cases 
when  the  shoots  are  thick  and  vigorous,  the  trimming  blade  is  the  most 
effective  and  the  most  convenient  tool. 

HOW  TO  TEBI  HEDGE  FENCE. 

If,  in  the  process  of  trimming,  the  shoots  are  cut  toward  the  bottom 
growth  of  the  wood  as  downward  in  an  unlaid  one,  or  against  the  lean- 
ing direction  of  the  layers  in  a  laid  hedge,  the  ends  from  which  the 
shoots  are  cut' are  more  or  less  split,  bruised,  or  maimed,  and  the  result 
will  be  dead,  stubbed  ends.  To  avoid  such  injuries,  all  trimming 
should  be  performed  by  striking  toward  the  tips,  as  upward  with  unlaid 
hedgo,  and  in  the  direction  the  brush  leans  with  such  as  have  been 
pleachecl.  The  principle  is  the  samo  in  trimming  hedge  as  in  prun- 
Hig  by  hand.  The  wood  cuts  will  heal  well,  if  they  are  smooth,  and 
the  new  growth  will  start  at  the  top  instead  of  below  the  ends  that  have 
been  cut. 

PLEACHING  HEDGE. 

The  season  in  which  to  pleach  is  not  when  the  hedge  is  growing,  but 
in  the  fall,  between  the  falling  of  the  leaves  and  the  time  when  winter 
sets  in.  Osage  thorn  hedge  should  not  be  pleached  during  severe  freezing 
weather,  but  pleaching  may  be  done  in  mild  weather,  when  there  is 
but  little  frost  in  the  wood,  and  in  the  winter  in  southern  latitudes.  In 
the  northern  belt,  where  the  Osage  thorn  thrives,  which  is  as  far  north 
as  southern  Wisconsin,  it  is  not  safe  to  ])leach  in  winter.  But  if  not 
done  at  the  best  time  in  the  fall,  this  work  may  be  perlbrmed  before  the 
buds  swell  in  the  spring,  as  earl^^  as  the  middle  of  March.* 

An  Osage  thorn  hedge  will  attain  a  given  size  earlier  in  some  localities 
than  in  others,  according  to  the  richness  of  soil,  and  other  conditions 
aflecting  the  rate  of  growth.    Size  rather  than  age,  therefore,  may  de- 
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cide  the  question  when  to  pleach.  A  hedge  requires  laying  when  the 
stems  ctf  the  saplings  average  two  inches  in  thickness  at  three  feet  firom 
the  ground.  Hedges  that  grow  slowlj^  as  they  wili  in  wet  ground,  if 
they  gi'ow  at  all,  may  require  laying  when  the  saplings  are  one-fourth 
smaller,  though  no  younger,  to  thicken  the  bottom  of  the  fence.  Osage 
thorn  quicks  may  attain  "this  size  in  six  or  seven  years.  When  the  sap- 
lings are  much  larger,  the  labor  and  expense  of  pleaching  will  be  pro- 
portionally greater. 

HEDGma  TOOLS. 

The  tx)ols  required  for  plca<5hing  or  laying  are  few  and  simple  in  form. 
Figure  10  represents  the  pleaching  hook,  the  point  being  somewhat  beak- 
like in  form,  and  the  handle  made  of  wood.  The  uses  of  the  four-tootilied 
press  pole,  Figure  11,  will  hereafter  be  stated. 

RBPAIRHS^G  HEDGES  FOR  VUIST  PLEACIIING. 

There  being  no  horizontal  or  oblique  old  layers  to  pull  out  when  a 
hedge  is  to  be  first  laid,  the  process  of  preparation  is  very  simple.  It 
consists  in  trimming  off  such  straggling  side  growth  as  may  be  in  the 
way  of  the  workmen ;  setting  the  stakes  if  ii  single  row  or  a  staked 
hedge  is  in  hand,  and  cutting  off  saplings  close  to  the  ground  where 
there  are  more  than  one  to  a  foot.  The  thorn  brush  thus  obtained  may 
be  used  to  fill  in  at  the  bottom,  and  in  thin  places. 

LAYES'G  SINGLE  HEDGE. 

In  singleJine  hedge  the  saplings  are  so  wound  between  as  to  press 
against  Sio  stakes,  the  tips  or  brush  ends  being  all  turned  to  the  beveled 
or  slanting  side.  For  a  single-thorn  hedge,  the  form  of  Figure  8  is  prefer- 
able.  In  this  form  the  tips  or  bruvsh  are  tiuned  equally  and  alternately 
on  both  sides  of  the  stakes,  and  thirtj^  degrees  is  about  the  right  incli- 
nation of  the  saplmgs  when  pleached.  The  hedge  being  commenced 
right  by  thrusting  brush  down  among  the  live-shoot  stakes  to  rest  the 
first  layers  upon,  the  layers  being  placed  at  the  same  angle  throughout, 
the  work  proceeds  to  completion.  To  prevent  breaking  where  the  sap- 
lings are  cut  and  bent  in  the  act  of  laying  down,  take  care  to  cut  two- 
thirds  off,  as  this  prevents  too  much  sap  from  going  to  the  layers,  and 
causes  a  thicker  and  stronger  degree  of  new  gro\vt.h  from  the  bottom  of 
the  hedge. 

RELAYING  HEDGE  FENCE. 

This  work  is  the  most  difficult  of  all  hedging  operations.  The  first 
step  is  to  trim  avray  the  straggling  side-shoots,  as  just  described.  The 
hook  (Figure  10)  is  suited  for  this  work,  gathering  straggling  growth 
better  than  a  straight  hedge  tool.  Xext  pull  out  the  old  la^^rs,  drawing 
them  out  b^'  the  butts,  or  lower  ends.  This  will  be  the  tough  part  ot 
hedging  work,  and  it  seems  practicable  to  perform  it  by  an  easier,  if  not 
a  quicker,  process,  by  the  use  of  horse-power.  A  boy  can  lead  a  horse, 
with  a  suitable  chain  attached  to  the  whiffletree,  while  a  |nan  attaches 
the  chain  to  the  lower  ends  of  the  old  layers,  as  fast  as  he  comes  to  them ; 
and  so  on  from  one  end  of  the  hedge  to  the  othei*:  The  old  stuff,  both 
live  and  dead,  being  cleared  out,  the  stakes  are  set  a  few  inches  one  side 
of  the  line  of  saplings,  and  the  laying  is  then  proceeded  with,  by  bend- 
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ing  down  the  saplings  one  by  one,  cutting  each  as  much  as  two-thirds 
off,  about  three  inches  fix)m  the  ground,  tids  height  being  required  to 
facilitate  the  bending  to  the  stakes  without  breaMng  off  the  remaining 
third,  by  which  the  saplings  are  still  attached  to  their  roots,  and  through 
which  they  are  to  be  kept  alive.   This  very  important  process  should  be 
X)erformed  with  deliberate  care,  and  as  fast  as  each  sapling  is  laid  down, 
the  stub  joined  at  its  base  bv  cutting  is  to  be  cut  off  by  a  short  side- 
blow  with  the  hooked  edge  of  the  pleaching-hook.    The  first  cut  of  two- 
thirds,  to  facilitate  laying  down,  is  made  with  the  reverse  edge,  seei}  in 
the  projection  on  its  part.  Figure  10.  It  is  quite  nccessarj-  to  cut  off  the 
stubs,  or  the  young  growth  to  come  forward  will  be  fromthe  tips  of  tlic 
stubs  instead  of  from  the  ground,  where  it  is  required.    K  left  uncut  the 
stubs  will  also  prove  great  obstacles  to  the  work  when,  in  six  or  eight 
years,  the  laying  down  process  must  be  repeated. 

PLEACHrXG  STOUT  OR  TANGLED  HEDGE  ROWS.  ' 

When  the  saplings  are  large  there  wiU  be  found  much  spreading  brush 
on  the  sides  of  the  tops,  and  it  will  be  found  difficult  to  crush  this  growth 
on  the  side  that  goes  under  in  laying  the  sapling  in  the  hedge.  It  can 
be  cut  off  when  brought  down  low  enough,  but  t£is  will  be  found  slow 
work.  When  the  vertical  stem-growth  is  three  or  more  inches  in  each 
sapling,  the  work  may  be  reduced.  The  strongest  under-branches  must 
be  cut  off  to  admit  of  laying  well.  But  the  hedge  (double-row  hedge 
being  now  under  consideration)  being  ready  for  laying,  three  men,  one 
to  cut  and  two  to  pull  down  and  press,  can  get  on  proportionately  easier 
than  one  alone. 

Two  men  use  the  press-pole,  represented  in  Figure  11;  the  other  uses 
the  pleaching-hook.  The  pole  is  thrust  through  behind  each  stout  ver- 
tical sapling,  when  both  men  pull  gently  and  equally.  Thus  bent  back 
a  little,  the  third  man  cuts  it  two-thirds  through,  cutting  obliqudy 
downward  with  the  pleaching-hook.  The  two  men  steadily  press  the 
sapling  down  to  the  laid  part  of  the  hedge^  the  teeth  in  the  pole  keeping 
it  from  slipping  sideways,  and  also  servmg  to  guide  it  to  its  assigned 
place,  when  the  men  bear  heavily  on  the  pole,  forcing  down  the  sapling, 
and  crushing  back  the  brush  on  its  under  side,  till  both  are  in  the  desired 
l>osition.  The  force  here  employed  is  threefold  as  great  as  one  man  can 
exert  in  the  same  work.  Consequently,  much  of  the  trimming  from  tlie 
under  side,  to  let  the  brush  sapling  into  its  place,  is  saved,  wMe  all  the 
men  are  enabled  to  work  with  less  hindrance  from  thorn  brush,  and  the 
hedge  is  made  thicker  and  stronger.  Theman  with  the  pleaching-hook  cuts 
oft'  the  stubs,  and  attends  to  any  trimming  that  may  be  reqmred,  while 
the  others  are  at  work  pressing  down  the  sapling  brush.  A  tough  pole 
is  necessary  for  this  work,  and  the  process  appears  more  workman-like 
than  for  two  men  to  bend  down  Osage  thorn  saplings  with  pitchforks, 
thus  wasting  half  their  power. 

HEEEING-BONE  HEDGE. 

We  have  spoken  of  pleaching  double-row  hedges,  by  crossing  the 
sai)lings  alternately,  when  each  sapling,  and  each  row,  by  the  force 
derived  from  thorns  and  roots,  severally  and  reciprocally  supi)orts  the 
other,  and  resists  every  tendency  to  displacement.  This  form  of  fence 
may  be  made  even  stronger  by  placing  a  continuous  line  of  long, 
medium-sized,  rough-trimmed  saplings  in  the  angle  or  crotch  above  the* 
line  where  saplings  cross  one  another.    No  stakes  are  required.    This 

17 


258  AGRICULTURAL  REPORT. 

form  of  thoni  fence  is  similar  to  the  old  time  "  herring-bone '^  rail  and 
stake  fence,  and  the  name  ^'  herring-bone  hedge"  would  not  be  inappro- 
priate. 

Another  plan  of  forming  two-row  hedge,  when  laying  it,  may  here  be 
noted.  The  saplings,  standing  two  feet  apart  in  each  row,  are  left  at 
intervals  of  six  feet  in  each  line,  to  form  live  stakes  by  cutting  the  tops 
off.  There  will  be  layers  enough  when  the  hedge  is  again  laid  to  admit 
of  these  stakes  being  cut  out  if  they  become  stooly  where  previously 
cut  off.  About  half  the  saplings  may  be  laid  along  outside  one  stake, 
then  inside  of  the  next,  and  thence  angling  across  to  the  other  row ;  so 
of  the  saplings  on  each  row,  the  ends  of  the  brush  protecting  the  young 
growth  below  the  place  where  it  hangs  over  on  either  side.  The  other 
half  of  the  saplings  is  laid  to  cross  one  another  in  the  center  of  the 
hedge,  as  in  the  herring-bone  form,  without  regard  to  the  stakes.  The 
stakes  and  the  layers  can  easily  be  taken  out  when  relaying  become*^ 
necessary.  The  stakes  are  the  means  of  adding  side-walls,  as  it  were, 
to  the  hedge.  The  hedge  so  made  cannot  be  otherwise  than  very  strong, 
from  combining  the  herring-bone  and  staking  features,  and  the  combinar 
tion  affords  a  choice  of  two  plans  of  stout  double-row  hedge,  either  of 
which  is  comparatively  easy  of  construction  and  subsequent  manage- 
ment. 

TBrVTMIKG  WITHOUT  LAYING,  AND  LAYING  WITHOUT  TRIMMING. 

A  hedge  that  is  left  without  laying  seven  years  will  have  been  trimmed 
fourteen  times.  An  average  hand  will  trim  a  mile  in  twelve  days.  Mul- 
tiply twelve  by  the  number  of  trimmings,  and  we  have  a  charge,  at  a 
dollar  per  day,  of  $168.  The  hedge  so  trimmed  must  be  cut  off  at  the 
ground,  for  it  cannot  be  easily  or  tolerably  well  laid  after  seven  years 
of  close.trimming.  Hence,  at  the  end  of  a  seven  years'  course  of  trim- 
ming, we  have  an  interval  of  two  years  without  any  fence,  except  the 
old  brush  lying  beside  it,  to  protect  the  young  growth  that  is  springing 
from  the  bottom  to  form  the  new  hedge.  With  the  untrinmied  double- 
row  hedge  we  have  a  little  more  shade,  far  more  protection  against  wind, 
no  liability  to  trespass  with  jumping  animals,  a  good  fence  during  our 
life-time,  little  or  no  expense  for  trimming;  but,  at  the  end  of  the  seven 
years,  there  is  the  expense  of  laying.  A  man  will  prepare,  stake,  and 
lay  four  rods  of  stout  hedge  per  day,  which  is  a  dollar  for  every  four  rods, 
or  eighty  dollars  per  mile,  in  seven  years.  It  will  be  seen  that  a  course 
of  seven  years'  trimming  costs  fifty  per  cent,  more  than  once  laying  with 
no  trimming ;  and,  if  we  charge  one  dollar  per  mile  per  annum  for  a 
little  trimming  away  of  straggling  shoots  from  the  sides  of  the  tall 
hedge,  the  result  wiU  remain  substantially  the  same. 

HEDGE  AND  DITCH  FENCE. 

As  generally  understood  by  those  interested,  there  are  large  areas  of 
both  low  and  clayey  soils  in  Missouri,  Iowa,  Indiana,  Illinois,  and  Min- 
nesota, where  open  ditches  are  rcquii'cd  as  water-coui'ses.  in  some  of 
those  States  several  of  these  ditches  have  been  made  as  a  means  of 
partial  surface  drainage;  and  many  more  would  be  made,  some  of  them 
on  di\ision  lines,  where  the  ground  is  suitable,  if  the  water-courses  could 
be  ])rotccted  against  damage  to  their  sides  by  the  treading  of  animals. 

There  are  many  ditches  which  are  water-courses  in  the  spring,  but 
which  diy  up,  and  remain  dry,  during  most  of  the  other  three-quarters 
of  the  year,  except  during  and  for  a  brief  time  after  drenching  rains^ 


OSAGE   HEDGES.  259 

but  which  might  be  rendered  more  vahiable  could  tbey  be  made  to  hold 
stock-water  during  a  greater  portion  of  the  warmest  season  of  the  year. 
Shading,  as  is  well  known,  retards  evaporation,  and  these  open  ditches 
can  readily  be  shaded  by  growing  Osage  thorn  hedge-rows  on  either  side, 
and  when  five  or  six  years  grown,  or  before,  if  the  growth  is  vigorous, 
laying  them  down  obliquely  across  the  ditch,  making  a  hedge  over  the 
water-channel,  as  shown  by  Figure  12. 

The  thorn  brush  would  also  protect  the  ditch  banks  against  injury  by 
animals  in  seeking  water.  The  roots  of  the  horizontal  saplings  imd  their 
li\ing  growth  of  thorn  layers  prevent  the  hedge  gro^>i;h  Irom  falling 
into  ditches  so  fringed  and  shaded.  If,  in  the  course  of  years,  such 
ditches  should  require  cleaning  out,  the  layers  might  be  readily  cleared 
away,  and  a  new  arch  supplied  from  the  fresh,  vertical  growth  which  had 
been  allowed  to  form  in  readiness.  Another  important  advantage  ot 
such  shading  would  be  that  the  shade  of  the  horizontal  thorn  brush 
would  keep  the  frost  in  till  the  general  atmospheric  temperature  would 
be  suflacient  to  thaw  it  out  of  aSl  merely  shaded  ground.  In  this  way 
the  sides  of  the  ditches  and  the  tops  and  insides  of  the  ditch  banks,  or 
ridges,  may  be  secured  against  the  crumbling  and  abrasion  to  which 
they  would  be  subject  by  frequent  freezing  and  thawing.  Such  protec- 
tion and  shading  effects  of  horizontal  hedges  would  also  be  advantageous 
in  connection  with  outlets  or  open  drains,  particularly  with  the  drains. 


THE  ESPARTO  GRASS. 


Bags  have  failed  to  supply  the  demands  of  paper-makers  in  this  ago 
of  printing.  A  cheaper,  more  abundant  fiber  is  essential  to  the  unde- 
layed  advance  of  civiUzatiou  itself.  Straw  is  cheap  and  abundant,  suited 
to  the  manufacture  of  low  grades,  but  undesirable  for  the  better  qualities 
of  printing  paper.  Wood  has  been  used  to  some  extent,  and  the  swamp 
cane  of  the  south  {Artmdinaria  gigantca)  is  coming  into  extensive  use  as 
paper  material. 

While  these  and  other  fibers  should  bo  tested,  there  is  one  that  has 
maintained  for  centuries  a  high  reputation  for  various  usefid  purposes, 
and  within  a  few  years  has  almost  monopolized  the  European  market 
for  paper  material — the  Spartuvi  of  Pliny,  the  esparto  of  the  Span- 
iards, known  by  various  scientific  synonj-ms,  as  Macrocliloa  tenacissima, 
Stipa  tenaaissimaj  and  Lygeiim  spartum.  It  is  also  popularly  known 
in  Spain  as  the  atocha  plant,  and  in  Algiers  as  alfa.  It  flourishes  in 
Spain  and  Portugal,  in  Algeria,  and  in  North  Africa.  It  is  said  to  be 
found  also  in  iN'aples,  Sicily,  and  Crete.  The  principal  sources  of  supply 
are  the  provinces  of  Granada,  Murcia,  and  Almeria,  on  the  Mediterra- 
nean coast  of  Spain,  Its  fiber  is  exported  also  from  the  French  port, 
Oran,  in  Algeria,  in  latitude  35^  44'  north,  immediately  opposite  the 
region  yielding  it  most  abundantly  in  Spain. 

It  is 'interesting  to  note  the  fact  that  Kew  Mexico  produces  a  plant 
the  fiber  of  which  appears  to  be  similar  to  that  of  the  Spanish  esparto, 
as  seen  in  the  museum  of  this  Department.  It  is  Imown  to  botanists  as 
Stipa  tenacissima;  was  obtained  in  1851  by  Charles  Wright,  of  the  Mex- 
ican boundary  commission,  and  may  be  found  among  the  Department 
botanical  collections.  The  latitude  of  the  northern  section  of  ikevr  Mex- 
ico is  the  same  as  that  of  southern  Spain,  the  cli^iate  in  some  respects 
similar,  being  warm,  dry,  approaching  aridity,  and  the  soil  is  suited  to 
similar  products. 

The  esparto  is  presumed  to  be  identical  with  the  spartum  of  the 
Latins,  described  by  Pliny  as  useful  in  various  arts  of  the  Carthagenians 
in  their  first  war  in  Spain.  At  that  period  the  mountains  of  Spartacus 
Campus,  including  the  territory  between  Grenada  and  Murcia,  were 
covered  with  this  spontaneous  growth;  and  its  uses  in  the  Iberian 
peninsula  were  represented  to  be  innumerable.  The  historian  expressed 
regret  that  its  great  bulk  prevented  its  transportation  for  a  greater  dis- 
tance than  thirty  leagues,  and  its  consequent  universal  dissemination  as 
a  valuable  material  for  many  industries.  The  region  referred  to  is  the 
precise  locality  of  its  greatest  production  now. 

HABITAT  OF  THE  ESPARTO. 

It  grows  on  sandy  shores,  and  on  the  gravelly  hills  of  the  interior, 
upon  soil  so  poor  as  scarcely  to  be  capable*  of  any  other  growth.  It  is  a 
^ontaneous  product,  requiring  and  receiving  no  care  w^hatever,  Wit 
becoming  more  vigorous  and  abundant  with  yearly  or  semi-annual 
gathering.  The  hars-est  is  not  obtained  by  cutting,  but  by  pulling  or 
separating  from  the  root,  a  labor  of  little  dilHculty  if  performed  at  tli© 
right  time,  which  is  the  month  of  May  or  June  at  or  near  the  coast,  and 
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July  at  the  higher  elevations  cff  the  interior.  It  is  particular  in  the 
choice  of  soils,  growing  in  one  locality  in  great  luxuriance,  and  in  another 
enduring  a  dwarfed  and  feeble  existence,  as  seen  in  isolated  patches  or 
tufts.  Above  an  altitude  of  three  thousand  to  three  thousand  five  hun- 
dred feet  it  is  rarely  seen,  and  disappears  in  the  vicinity  of  the  line  of 
winter  snows.  It  may  be  3aid  to  be  very  hardy,  though  not  so  much  in 
enduring  severe  frosts  as  in  thriving  in  continual  drought  and  great 
l>overty  of  soil. 

It  grows  naturally  in  tufts  or  clumps,  and  is  gathered  by  pulling.  K 
collected  green,  it  becomes  a  transparent  fiber  of  little  value  j  if  too  dry, 
the  constituent  elements  of  sUica  and  iron  are  with  difficulty  removed. 

The  gatherer  protects  his  legs  and  hands  with  boots  and  gloves,  and 
then  twists  the  stem  around  a  stick  to  obtain  a  better  purchase.  The 
time  of  harvest  is  from  the  middle  of  May  to  the  middle  o?  June.  After 
being  pulled  it  is  collected  into  bundles,  which  are  formed  into  a  heap  and 
left  for  two  days.  On  the  third  day  it  is  spread  and  exposed  to  the  heat 
of  the  sun  till  dry,  then  rebundled  and  placed  under  shelter,  and  after- 
wards macerated  in  sea- water  if  it  can  be  obtained,  again  dried,  wetted, 
and  beaten  before  it  is  ready  for  use. 

NATURE  AND  USES. 

The  esparto  of  the  interior  is  longer  and  whiter  than  that  of  the  sea 
coast,  but  thinner,  and  of  less  strength. 

It  is  estimated  that  fifty  thousand  persons  are  employed  in  the  collec- 
tion, preparation ,  and  manufacture  of  this  fiber  in  "southern  Spain. 
Large  quantities  of  esparto  thread  are  shipped  to  France,  mainly  to 
Marseilles,  where  it  is  used  in  making  carpets,  ropes,  baskets,  and  pack- 
ing fabrics.  At  Aquilas  it  is  used  for  rope-making  in  place  of  hemp, 
and  is  crisped  to  imitate  horse-hair  for  mattress  material,  for  which  pur- 
pose it  is  highly  prized,  being  very  durable,  and  not  liable,  it  is  claimed, 
to  become  a  harbor  for  vermin. 

As  cordage  it  is  regarded  now  with  as  much  favor  as  in  the  times  of 
the  Cartha<;enians,  from  its  valuable  property  of  resisting  decay  in  con- 
stant exposure  to  moisture.  A  considerable  trade  is  carried  on  with  the 
Indies  in  a  style  of  shoe  or  sandal  of  esparto,  "  found  very  useful  in  hot, 
rocky,  or  saiuly  soil."  The  peasants,  in  a  portion  of  Spain,  use  no  other 
chaussure.  It  is  regarded  as  graceful  and  classical,  if  somewhat  rustic. 
This  fiber  is  also  used  in  the  Scotch  carpet  trade  in  Kidderminster 
and  Brussels  goods. 

Great  iuiprovemeuts  have  been  made  in  its  preparation  for  paper- 
making.  A  process  is  employed  for  extracting  the  glue-like  matter  it 
<*ontaiu:A,  leaving  the  fiber  clean  and  ready  for  use.  Formerly  thirty  or 
forty  per  cent,  of  rags  were  used  in  tl¥3  manufacture,  but  an  excellent 
]iaper,  strong  and  of  fine  surface,  is  now  made  without  any  admixture  of 
tinen  or  otlier  material. 

Of  all  tlie  substitutes  for  rags  tested  and  used  at  present  in  Great 
Britain,  the  esparto  scarcely  has  a  competitor.  Some  of  the  largest 
British  papers  are  now  i)rinted  upon  it.  Experiments  have  recently  been 
made  in  solteniug  the  fiber,  by  passing  it  through  machinerv  without 
the  aid  of  caustic  soda.  So  advanced  are  the  processes  by  which  it  is 
converts  d  into  paper,  thr»t  it  has  been  claimed  that  a  cargo  aniving  in 
London  in  the  morning  has  been  converted  into  paper  during  the  sam<» 
evening. 

Its  ehomieal  constituents  are  said  to  be:  yellow  coloring  matter,  12 ;  red 
matter,  G ;  gum  and  resin,  7j  salts  forming  the  ash,  1.5;  i)aper  fiber,  73.5. 
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The  quaiititv  imported  into  Great  Britain  has  reached  the  following 
Qgures:  1864/43,403  tons;  1SG5,  51,570  tons,  (£269,030;)  1866,  09,833 
tons,  (£311,868.)  The  entire  importation  of  paper  material,  of  all  sorts, 
during  the  same  years,  was  67,819  tons  in  1864,  71,155  in  1865,  and 
94,985  in  1866 — esparto  constantly  increasing  its  relative  proportion, 
and  attaining  a  maximum  of  more  than  seventy  per  cent,  of  ,the  total 
foreign  supply. 

PROGRESS  OF  THE  ESPARTO  TRADE. 

The  Department  has  had,  for  several  years,  more  or  less  correspond- 
ence with  the  United  States  consuls  in  Southern  Spain  on  this  subject, 
and  has  "received  very  full  accounts  of  the  progress  and  condition  of  the 
esparto  trade,  especially  from  Mr.  Frederick  Burr,  United  States  con- 
sular agent  at  Adra.  When  the  recent  demand  sprang  into  activity,  the 
fiber  was  obtained  only  from  the  hills  and  on  the  coast;  but  as  con- 
sumption quickened  the  demand  and  advanced  the  price,  the  cost  of 
carriage  through  a  region  almost  destitute  of  roads  was  amply  met,  and 
the  business  of  gathering  and  forwarding  extended  forty  miles  or  more 
into  the  interior.  The  mode  of  transit  is  by  "bullock  carts."  The 
provinces  of  Almeria  and  Murcia  have  furnished  the  greater  portion  of 
the  supply. 

In  1864  the  cost  in  the  interior  was  only  four  reals,  or  fifty  cents,  pei 
quintal,  while  the  freight  to  the  coast  was  ten  reals  naore.  At  that  date 
the  average  price,  on  shipboard,  was  about  £4  25. ,  or  $20  50,  per  Eng- 
lish ton.  In  the  previous  year  it  was  purchased  at  about  two-tlnrds  that 
price.    Prices  have  been  constantly  advancing  since  that  date. 

The  crop  is  x)urchased  annually  of  individuals  or  municipalities  own- 
ing waste  lands  on  which  it  grows  by  merchants  or  si)eculators,  who 
employ  the  peasantry  to  collect  the  grass  and  convey  it  to  local  posts, 
ready  for  shipment  by  carts  or  on  the  backs  of  mules  or  donkeys.  For- 
tunes have  been  made  by  the  proprietors  of  these  hitherto  worthless 
lands,  and  by  the  purchasers  of  them,  as  also  by  the  traders  in  this 
species  of  merchandise. 

Mr.  Burr  assumes  that  a  vast  breadth  of  country  in  the  United  States, 
in  the  same  latitude  in  which  it  is  found  in  Spain,  is  adapted  to  its 
growth.  The  following  extracts  are  made  from  his  report  to  this  De- 
partment. 

There  are  two  classes  of  this  plant,  the  "atocha/'  i)roperly  so  called,  and  the  coarse 
cr  "bastard"  atocha.  The  latter  is  much  superior  in  height,  the  grass  growing  to 
the  height  of  about  three  feet,  but  it  is  inferior  in  quality  and  in  strength  of  nber, 
though  used  for  several  purposes.  / 

The  atocha  crass,  which  is  called  esparto,  is  not  cut  like  ordinary  grass,  but  is  puUed 
up  from  its  socKct,  as  it  were,  for  it  very  readily  separates  from  the  plant  a  little  above 
the  roots,  which  it  is  necessary  to  l6a\4d  undisturbed  in  the  ground.  The  thin,  wiry 
grass  thus  gathered  is  spread  out  to  dry  in  the  sun,  and  is  the  article  known  in  Spamsh 
as  esparto. 

The  esparto  grass,  from  the  length  and  strength  of  its  fiber,  and  the  facility  with 
which  it  may  be  twisted  into  ropes,  and  easily  woven  (or  rather  plaited)  into  matting, 
forms  a  cheap  and  useful  article  for  many  ordinary  purposes.  In  the  great  mining  dis- 
trict of  the  Sierra  do  Qador,  in  this  province,  and  in  that  of  Cartt^ena,  and  most  others 
in  Spain,  aU  the  ropes  used  in  the  mines  are  made  of  esparto.  These  ropes  are  very 
slender — about  oue  aud  a  half  inch  in  diameter — yet  they  serve  perfectly  well  for 
the  descent  aud  ascent  of  the  miners,  as  well  as  for  raising  the  ores  and  rubbish  fitjm 
below,  and  the  baskets  used  in  the  latter  operation  are  also  made  of  the  esparto.  As 
the  more  mountainous  parts  of  Spain  are  nearly  destitute  of  cart  roads,  the  chief  trans- 
portation is  on  the  backs  of  mules  aud  donkeys,  the  articles  carried  being  always 
Sacked  in  baskets  or  in  panniers  made  of  the  espaito  grass.  All  kinds  of  matting  for 
ouses  and  other  purposes  are  also  made  of  this  useful  article. 
-    Besides- these  coarser  applications,  very  neat  and  pretty  baskets  are  made  of  this 
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grasa,  and  also,  of  ouo  species,  a  fine  and  even  elej^ant  matting  for  houses  of  the  better 
class,  as  carpets  are  not  used,  and  indeed  are  not  desirable  in  this  hot  southern  climate. 
For  this  purpose  the  grass  used  is  dyed  of  various  colors,  and  it  is  then  woven  into 
various  simple  but  tasteful  patterns.  This  superior  matting  has  much  the  same  ap- 
pearance as  carpets,  but  is  infinitely  preferable  in  a  warm  climate  botli  for  coolness  and 
lor  cleanliness.  Indeed  this  Spanish  matting  is  much  prettier  than  the  cane  matting 
used  in  all  European  houses  in  the  East  Indies,  though  it  is  not  so  durable  as  the 
latter. 

The  atoclia  plant  flourishes  at  Oran,  on  the  opposite  coast  of  Africa,  in  latitude  35° 
44'  N.,  and,  it  may  be  said,  generally,  in  all  the  southern  part  of  Spain  ;  sparingly,  even 
aa  far  north  as  Madi-id,  (latitude  A(P  30',)  where  one  of  the  principal  streets,  leading 
to  the  environs,  is  called  *'  Calle  de  Atocha."  This  would  place  the  geographical  zone  of 
this  grass  from  34°  or  35°  to  about  40°  north  latitude,  according  to  my  present  infor- 
mation, for  it  may  possibly  extend  still  further  both  north  and  south.  But  it  is  im- 
portant to  observe  that  the  most  abundant  region — that  in  the  provinces  of  Almeria 
and  Murcia — which  now  furnishes  the  chief  suj)ply  of  this  article — is  situated  adjoining 
to  and  between  the  thirty-seventh  and  thirty-eighth  parallels  j  and  that  it  is  here  where 
it  appears  to  grow  in  the  greatest  abundance  and  luxuriance.  It  is  needless  to  remark 
that  the  above  zone  is,  in  Europe,  chiefly  occupied  by  the  Mediterranean  Sea,  while  in 
the  United  States  it  embraces  the  entire  breadth  of  a  vast  continent. 

Climate. — The  climate  of  the  south  of  Spain  is  the  hottest  in  Europe,  particularly  that 
of  the  provinces  on  the  Mediterranean  coast;  nor  is  heat  alone  its  characteristic,  for  it 
is  equally  remarkable  for  its  extreme  diyness  and  want  of  rain ;  so  much  so  that  tho 
cultivation  of  large  and  fertile  tracts  depends  entirely  upon  iiTigation.  In  what  is 
called  the  Secauos,  or  lands  somewhat  elevated,  and  thus  depeuuent  entirely  on  the 
rains,  I  have  known  the  crops  to  be  lost  for  three  years  in  succession,  so  little  rain 
having  fallen.  In  fact  so  arid  are  many  tracts  in  the  south  of  S})ain  that  they  present, 
though  on  a  miniature  scale,  a  sort  of  parallel  to  the  deserts  of  Africa  and  the  east. 
This  resemblance  oft^ju  struck  me  when  I  first  arrived  in  Spain,  after  a  residence  of 
some  years  in  India  and  oriental  countries. 

On  an4  near  the  coast  the  temperature  during  the  hot  summer  months  is  usually 
85°  to  90°  Fahrenheit,*  and  in  the  winter  months  the  climate  is  so  mild  that  the  ther- 
mometer seldom  marks  less  than  45°  to  50°  Fahrenheit.  A  few  miles  inland  among  the 
mountains,  however,  the  climate  is  much  colder.  The  climate  of  thispart  of  the  Spanish 
coast  can,  probably,  be  best  inferred  from  its  vegetable  productions.  Thus  the  sugar-cane 
flourishes  here,  and  there  are  many  and  increasing  sugar  manufactories  in  this  part  of  An- 
dalusia. In  one  locality,  the  plain  of  Motril,  thirty  miles  west  of  Adra,  the  cotton  plant  has 
been  cultivated  with  some  success,  though  upon  a  very  small  scale,  not  being  found 
profitable.  All  along  tliis  coast,  too,  groups  of  the  date  palm  are  occasionally  seen. 
This  elegant  tree,  though  now  neglected  and  diminishing  in  numbers,  was,  most  prob- 
ably, planted  by  the  Mooi*s  during  the  period  of  Arab  dominion  in  Spain.  Indeea  it  is 
well  known  that  the  numerous  and  venerable  olives  which  abound  in  this  neighborhood 
existed  on  the  confiscated  property  of  the  Moors  at  the  time  of  the  conquest  of  Gran- 
ada. Among  other  semi-tropical  productions  of  these  provinces  may  be  named  the 
nopaul  and  the  aloe,  which  are  abundant,  esi)ecially  along  the  coast,  though  they  are 
Dot  equal  in  size  and  luxuriance  to  what  I  have  been  accustomed  to  see  in  India  and 
the  tropics. 

Elevation  above  the  sea  level. — The  naturally  hot  and  arid  climate  of  the  south  of  Spain 
is  modified  in  a  very  remarkable  manner  by  the  occurrence  ^f  lofty  mountain  ranges 
in  the  interior.  In* Andalusia  especially,  we  have  the  Sierra  Nevada  range,  the  highest 
snnimits  of  which  rise  up  almost  to  the  curve  of  perpetual  congelation.  Thus,  from 
plantations  of  sugar-cane  near  the  coast  may  be  seen,  in  the  hottest  summer  months, 
patches  of  snow  which  never  melt,  and  at  a  distance  of  not  more  than  thirty  to  sixty 
miles.  ThcHc  snowy  patches  mark  the  lofty  peaks  of  La  Veleta  and  of  Muley  Hassan, 
which  rise,  respectively,  11,420  and  11,700  English  feet  above  the  level  of  the  Mediter- 
ranean. Tims,  in  traveling  a  few  miles  inland,  and  even  without  losing  sight  of  the 
sea,  a  diflerence  of  climate  may  be  experienced  equivalent  to  that  of  many  degrees  ol 
latitude,  while  a  total  change  may  be  observed  in  all  the  vegetable  productions  of  the 
soil. 

In  considering  the  natural  climate  of  the  atocha,  the  circumstance  of  elevation 
above  the  sea-level  is,  therefore,  most  important,  and  I  have,  fortunately,  been  able  to 
fix  tlu^  elevation  and  consequent  temperature,  which  marks  its  upward  limit,  with  con- 
siderable precision.  • 

It  will  be  seen  that  we  have  here  two  distinct  climates — that  of  the  coast  and  that 
of  the  mountains.  In  the  former,  except  as  a  somewhat  rare  phenomenon  of  a  few 
hours  in  dnration,  snow  never  falls.  But  in  the  latter,  snow  is  abundant  for  many 
months  in  the  year,  and  lies  for  very  long  periods,  according  to  the  elevation,  till,  on 
the  summits  of  the  Sierra  Nevada,  it  never  disappears.    The  falls  of  snow  are  generally 


*  That  is,  the  temperature  in-doors  and  in  the  shade,  as  asaally  taken. 
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limited  to  a  certain  zone  of  altitude,  above  wliicb,  in  Trmter,  wo  nsually  see  all  whito 
and  spotted,  while  below,  in  most  cases,  nothing  falls  but  rain.  This  altitndu,  csjieci- 
ally  neai'  the  coast  w^here  I  reside,  I  have  taken  some  pains  to  fix,  (for  it  may  not  hold 
good  in  the  interior,)  and  find  it  to  be,  very  approximately,  about  3,500  feet,  that  is, 
near  the  Mediterranean,  and  where  the  warm  exhalations  of  that  sea  greatly  modify 
the  temperature.  I  should  place  the  usual  limits  of  the  snow  at  3,500  feet  i^ove  its 
level;  but  in  the  interior,  if  only  fifteen  or  twenty  miles  distant,  the  snow  level  is,, 
doubtless,  somewhat  lower. 

Now  it  is  very  important  to  our  present  purpose  to  observe,  as  I  have  lately  done 
when  considering  the  subject,  that  it  is  at  about  this  elevation  where  the  snow  usually 
commences,  that  the  atocha  plant  ceases  to  grow. 

It  will  be  seen,  therefore,  that  the  atocha,  though  a  hardy  plant,  growing  here  indif- 
ferently in  the  plains  and  on  the  mountains  near  the  coast,  is  confined  pretty  much 
within  certain  limits  of  temperature,  and  will  not  bear  the  cold.  In  fact  it  requires  a 
hot  and  somewhat  dry  climate,  such  as  I  have  described  as  prevailing  in  the  south  oi 
Spain.  So  far  as  this  climate  prevails  the  atocha  seems  to  grow  equally  on  the  moun- 
tains and  in  the  plains,  but  its  luxuriance  is  checked  in  approaching  the  altitude  of  the 
winter  snows,  and  at  about  that  elevation  its  growth  ceases  altogether. 

Congenial  soils  and  geological  structure  of  country, — ^Although  the  growth  of  the 
atocha  extends  over  a  large  expanse  of  country,  it  is  only  in  particular  situations  that 
this  grass  attains  that  degree  of  luxuriance  and  abundance  which  is  essential  to  render 
it  important  in  a  commercial  point  of  view.  This  indicates  that  it  is  eminently  a  plant 
that  seeks  and  requires  a  congenial  soil.  On  this  subiect,  in  addition  to  my  own  partial 
observations,  I  have  made  many  inquiries,  and  find  tnat  there  are  soils  on  which  the 
atocha  will  not  grow  at  all ;  others  on  which  it  grows  but  sparingly,  while  on  others 
again  it  is  the  prevailing  weed  or  product  of  the  soil,  being  spontaneously  produced  by 
nature  in  vast  abundance. 

I  have  before  mentioned  the  mountainous  nature  of  this  country,  and,  as  soils  are 
merely  the  detritus  of  the  subjacent  and  neighboring  rocks,  I  consider  that  the  most 
general  and,  perhaps,  exact  idea  of  those  in  this  district,  will  be  obtained  by  a  brief 
reference  to  its  geographical  structure,  which  I  now  proceed  to  describe. 

The  Sierra  Nevada  range,  which,  under  different  names,  may  be  said  to  determine 
the  configuration  of  the  coast  of  Spain  from  the  straits  of  Gibraltar,  west,  to  the  plains 
of  Murcia,  east,  consists,  in  its  highest  and  central  portion,  of  a  vast  mass  of  micaceous 
schists  belowj  approaching  to  gneiss,  while,  on  its  upper  surface  there  reposes  an  enor- 
mous mass  of  shal^  rocks,  often  soft  and  decomposmg  into  a  stiff  blue  clay.  These 
shaly  rocks,  the  thickness  of  which  is  very  considerable,  are  covered,  in  places,  by  a 
dark  sub-crystalline  limestone,  generally  forming  the  upper  part  of  the  mountains, 
and  constituting  pre-eminently  the  metalliferous  or  lead-producmg  rock  of  the  south  of 
Spain.  These  three  rocks,  mica  slates,  shales f  and  limestones j  at  various  elevations,  from  the 
towering  heights  of  the  Sierra  Nevada  to  minor  ranges  not  more  than  fifteen  hundred  to 
two  thousand  feet  in  height,  constitute  all  the  elevated  portions  of  the  provinces  of  Gran- 
ada, Almeria,  and  Murcia^  while  the  plains  along  the  coast  and  the  inland  valleys  generally 
consist  of  yellowish  tertiary  marls.  These  marls  are  sometimes  covered  by  a  thin  su- 
perficial deposit  of  detritus  of  more  recent  date,  which,  when  of  a  siliceous  nature,  or 
cemented  by  siliceous  matter,  form  a  very  sterile  soil  almost  destitute  of  vegetation. 
I  have  never  been  able  to  trace  any  line  of  demarcation  between  the  micaceous  schists 
and  the  superincumbent  shales,  and  am  inclined  to  think,  therefore,  that  they  all  form 
one  great  series,  the  lower  part  of  which  has  been  thoroughly  acted  upon  by  metamor- 
phic  influence.  Nor  is  there  any  distinct  line  between  the  shales  and  the  superin- 
cumbent limestones,  for  near  the  line  of  junction  there  are  frequent  alternations  of  the 
two  rocks,  till,  as  we  rise  in  the  series,  the  limestones  prevail.  Quartzose  rocks  and 
their  usual  concomitants,  siliceous  sands,  do  not,  that  I  am  aware  of,  occur  in  all  this 
district.  Three  soils,  therefore,  prevail  in  these  provinces,  argillaceous,  calcareous,  and 
argillaceous-calcareous,  from  the  frequent  admixture  of  the  two  former,  and  also  from 
the  wide  occurrence  of  tertiary  marls  in  the  plains  and  valleys. 

This  sketch  of  the  geological  structure  of  the  country  will,  I  think,  give  a  sufficient 
idea  of  the  general  nature  of  the  soils  in  the  south  of  Spaiu,  in  which  the  atocha  flour- 
ishes with  most  luxuriance.  It  may,  therefore,  be  found  useful  in  selecting  the  dis- 
tricts in  the  territory  of  the  United  States,  where  similar  soils  and  conditions  prevail, 
and  which  are  thus  best  adapted  for  the  introduction  of  this  semi-tropical  species  of 


grass. 


The  subject  of  soUs  is,  however,  so  important  that,  in  addition  to  the  above  general  con- 
siderations, and  to  what  I  have  myself  observed,  I  have  made  many  inquiries  of  others, 
from  which  the  following  seems  to  be  the  general  result: 

Two  kinds  of  soil  are  considered  decidedly  adverse  to  the  growth  of  the  atocha — a 
wet  or  marshy  soil  and  a  pebbly  soil,  I  mean  any  of  those  numerous  alluvial  soils  on 
the  surface  of  which  pebbles  are  abundantly  scattered. 

Reddisb-eolored  soils,  or  those  much  impregnated  with  oxides  of  iron  are  not  consid- 
ered favorable. 
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Calcareous  soils  arc  considered  to  prodace  good  esparto,  and  of  a  very  strong  fiber. 

Argillaceous  soils,  whether  those  prodnced  by  the  decomposition  of  shaly  rocks  or 
those  formed  by  the  wide  deposition  of  t^ertiaiy  marls,  toe  imprecated  with  nitrons 
matter  or  saltpeter,  and  are  considered  £&Yorable  to  the  growth  of  tno  atocha,  the  grass 
being  shorter  but  the  fiber  stronger. 

The  leading  facts  in  the  production  of  esparto  may  be  stated  as  follows:  1.  Theatocha 
gross  requires  a  decidedly  not  and  a  somewhat  dry  climate.  2.  That  it  grows  equally 
well  in  the  plains  of  the  coast  and  the  interior  and  in  the  mountains,  but  is  strictly 
limited  to  a  certain  moderate  elevation.  3.  That  it  flourishes  equally  both  in  calca- 
reous and  in  argillaceous  soils,  and  in  those  soils  where  both  calcareous  and  argillaceous 
matters  are  naturally  blended.  4.  That  besides  several  soils  which  may  be  considered 
unfavorable,  thexo  seem  to  be  others  which  are  decidedly  inimical  to  its  growth. 

Season  of  the  crop  and  quantity  produced, — ^The  atocha  which  grows  in  the  plains  comes 
early  to  maturity,  and  the  grass  is,  therefore,  plucked  or  gathered  in  May  and  June. 
But  in  the  colder  climate  of  the  mountains  the  crop  is  mucn  later,  the  grass  not  being 
^thered  till  July  jtnd  even  August. 

The  proper  time  for  obtaining  the  seed  is  considered  to  be  in  June,  and,  as  it  falls  and 
perishes  rapidly,  the  operation  will  present  some  difficulty,  as  it  must  be  executed  with 
all  possible  rapidity,  or  the  critical  time  for  its  collection  will  have  past.  The  best 
time  for  gathering  is  in  the  month  of  June  saxd  the  early  part  of  July. 

Although  of  a  &j  and  wiry  nature,  the  esparto,  like  all  other  kinds  of  grass,  requires 
drying  in  the  stm,  by  which  it  loses  about  one-fourth  of  its  weight.  After  dicing  it  is 
tied  up  in  bunches  and  conveyed  to  the  nearest  flipping  port,  where,  from  the  month 
of  June  to  the  end  of  the  year,  numerous  vessels,  cmefly  English,  are  employed  in  its 
shipment. 

The  quantity  of  esparto  produced  from  a  given  extent  of  land  will  vary  greatly,  the 
grass  being,  in  some  places,  very  luxuriant  and  abundant,  while  in  others,  whero  the 
soil  is  less  congenial,  it  is  more  thinly  dispersed  in  tufts  and  patches.  People  practi- 
cally acquainted  with  the  business,  with  whom  I  have  spoken,  seem  to  think,  however, 
that  in  a  good  congenial  soil  from  two  hundred  to  three  hundred  quintals  may  be 
obtained  from  a  fanega  (5,500  square  yards)  of  g^und ;  while  in  less  congenial  soils  the 
product  would  hardly  amount  to  one  hundred  quintals — ^perhaps  a  great  deal  less.* 

This  grass  seems  to  last  for  an  unknown  number  of  years,  so  that,  where  it  has  taken 
possession  of  the  soil,  it  becomes  a  perpetual  growth.  Thus,  in  any  soil  congenial  to  its 
l^rowth,  the  atocha  is  self-propagating,  and  without  further  cultivation  or  attention  of 
any  sort  it  furnishes  a  never-ending  annual  crop  of  esparto. 

All  persons  with  whom  I  have  spoken  agree  that  the  esparto  improves  by  a  regular 
yearly  gathering,  and  that  the  plant  is  found  to  become  stronger  in  consequence.  But 
the  gathering  requires  some  little  care.  The  grass  (which  readily  separates)  must  be 
plucked  up,  but  without  pulling  up  or  injuring  the  roots.  If  the  roots  be  disturbed,  as 
uiay  be  the  case,  by  careless  or  ignorant  people,  or  those  who  greedily  seek  to  increase 
their  wages  by  pulling  up  the  entire  plant,  thus  augmenting  the  apparent  weight  of 
e^]»arto  gathered,  the  atocha  is  destroyed,  and  no  more  grass  will  be  gathered  on  that 
spot.  This  contingency,  however,  does  sometimes  happen  from  the  rapacity  of  the 
laborers  employed — their  payment  being  by  weight.  The  necessity  of  providing  against 
such  wantou  destniction  will  be  evident  enough  frY>m  what  I  have  stated,  and  partic- 
uiar  cautiou  Rhoukl  be  observed  in  this  respect  during  the  early  years  of  the  introduc- 
tion of  the  atocha  into  America,  and  while  the  propagation  of  the  grass  may  still  be 
confined  to  verj'  few  localities. 

Eeceiitly  official  inquiries  concerning  its  use  in  Great  Britain  have 
met  with  the  following  response  from  the  United  States  consul  at  New- 
castle-upon-Tyne, England: 

UxiTKD  States  Consulate,  NeiccaatU-npon-Tyne,  May  15, 1869. 

Sin  :  Acf'ortliii^^  to  your  re<:inest  I  have  instituted  inquiries  relative  to  the  possibility 
K<{  iraiisplaiiting  the  esparto  grass  for  culture  to  America,  and  the  economy  of  its  use  in 
tin'  1  n a  11  n tact ure  of  paper. 

I  have  connnimicated  with  Dr.  Hooker,  director  of  the  royal  gardens  at  Kew,  on  this 
-!iI»Joct.  ar.d  with  Daniel  Oliver,  keeper  of  the  royal  herbariimi,  both  of  whom  have 
Ti  >p()r.(lt  (1  most  kindly.  I  have  also  received  communications  from  Spain  and  visited 
I. lie  of  tin*  oldi'st  and  most  successful  paper-mills  of  England,  where  the  esparto  grass 
:-  cxclurivcly  used.  There  are  important  points  of  intoi-mation  that  I  have  not  yet 
I  {^(M  vcd,  .such  as  the  rain-fall,  degrees  of  heat  and  cold,  &c.,  of  the  best  csparto-producirg 
tiStriets. 

Th<*  soil  adapted  to  its  growth  is  a  very  sandy  soil,  and  slopes  or  hillsides  (not  too 
>:«  ep)  aic  >aid  to  be  the  best,  in  a  warm  but  not  too  dry  climate. 


Mr.  r.TiiT  e!wpro?sps  a  doubt  aR  to  the  correctness  of  this  estimate,  as  the  land  is  never  measured. 
i:  or  iiiort  toiis  to  the  acre  ia  probably  sm  excessive  estimate. 
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This  grass  is  gathered  or  harvested  by  pulling,  not  by  the  roots,  but  by  a  quick  jerk 
of  the  hand  to  (Beaoint  it  above  the  roots,  so  as  not  to  destroy  the  latter,  and  also  to 
avoid  ii  mixture  of  the  hard,  woody  ywrtion  of  the  plant,  which  would  have  to  be  sep- 
arated from  the  grass  before  suited  for  use  at  the  paper-mill.  The  hands  must  be  pro- 
tected by  heavy  gloves,  as  the  grass  is  very  sharp.  Considerable  skill  is  required  in 
pulling  the  grass  without  destroying  the  roots.  If  properly  gathered,  there  is  no  woody 
liber  to  be  rejected  in  the  process  ot  manufacture. 

llie  grass  is  dried  just  as  hay  would  be,  and  bound  in  bundles  by  ropes  twisted  from 
the  grass  itself,  and  then  is  ready  for  the  paper-mill.  It  costs  from  $20  to  $30  per  ton 
in  England,  in  Spain  about  $5  less  per*ton.  Last  year  the  amount  imported  into  Eng- 
land was  95,000  tons. 

The  process  of  manufacturing  paper  from  this  grass  is  no  more  difficult  than  from 
rags,  and  far  more  pleasant ;  no  infectious  or  contagious  diseases  or  poisonous  insects 
are  carried  by  it,  and  the  processes  are  so  similar,  except  in  the  amount  of  chemicals 
required,  that  a  description  is  almost  needless. 

I  have  b(»en  through  the  works  of  Messrs.  William  Hurry  and  Albert  Richardson,  at 
Jarrow-on-Tyne,  Durham  County,  England,  and  these  gentlemen  kindly  pointed  oiit 
aU  the  steps  in  the  process,  and  gave  me  specimens  of  the  grass  and  paper.  They  pro- 
duce thirty  tons  of  paper  per  week,  using  trom  fifty  to  sixty  tons  of  esparto  grass.  No 
racs  are  used.  The  average  cost  of  the  esparto  is  $25  per  ton.  The  machinery  is  pro- 
pelled by  a  one  hundred  horse-i>owor  steam  engine.  Eighty-three  women  and  girls  are 
employed  in  sorting  and  boiling  the  grass ;  fourteen  men  and  boys  in  washing  and  beat- 
ing; thirty  in  finishing;  seventeen  on  machines  and  cutting;  eight  mechanics;  six 
en^neers  and  firemen ;  and  ten  ordinary  laborers — one  hundred  and  sixty-eight  in  all. 
This  estimate  includes  the  manufacture  of  all  their  own  chemicals. 

The  first  step  is  the  assorting  of  the  grass,  or  separating  it  from  roots,  weeds,  and 
flowers.  Fifty  girls  are  needed  for  this  part  of  the  work.  The  grass  is  laid  upon  tables 
of  wire,  so  that  all  small  bits  of  dirt  or  leaves  may  fall  through  as  the  work  of  separa- 
tion goes  on.    The  loss  of  weight  sustained  in  this  process  is  three  to  five  per  cent. 

The  grass  is  then  put  into  large  sacks  and  goes  below,  where  it  is  put  into  boilers. 
Formerly  the  boilers  were  oi)en,  broad,  circular  vessels,  but  are  now  cylindrical  and 
closed,  so  that  a  pressure  of  steam  of  twenty  to  twenty-five  pounds  to  lie  square  inch 
can  be  given  to  add  to  the  effect  of  the  chemicals.  The  boiling  is  by  steam.  In  these 
boilers  ten  per  cent,  of  caustic  soda  (N.  O.  A.)  is  introduced;  that  is,  ten  pounds  of 
caustic  soda  to  one  hundred  pounds  of  esparto  grass,  more  or  less  soda  according  to  the 
fineness  or  coarseness  of  the  grass  and  the  time  given  in  boiling.  The  grass  is  boiled 
ordinarily  five  or  six  hours  in  the  soda,  being  kept  revolving  or  stirred  in  the  boiler. 
The  water  is  then  run  off  and  pure  water  supplied,  and  the  grass  again  boiled  for  about 
an  hour,  to  get  rid  of  the  resinous  soap  formed  in  the  first  boiling  by  the  gum  of  the 
plant  uniting  with  the  soda.  It  is  further  washeil  with  cold  water  and  then  dis- 
charged into  large  oval  tubs  or  vats,  and  again  washed  with  pure  water.  Then  bleach- 
ing powder  is  added — ^two  to  two  and  a  hall'  hundred- weight,  containing  thirty-five  per 
cent,  of  chlorine,  (chloride  of  lime,)  to  a  ton  of  esparto.  It  is  revolved  in  three  bleach- 
ing tubs  till  white,  the  tubs  containing  500  pounds  to  1,000  pounds  each.  Four  to  eight 
hours  are  required  for  this  i>rocess ;  four  or  five  hours  will  bo  sufficient  unless  it  is 
thought  desirable  to  use  a  smaller  quantity  of  bleaching  powder.  The  fiber,  when  thus 
bleached  white,  is  pressed  to  free  it  from  the  bleaching  liquor,  and  then  placed  in  the 
beating  engines,  where  it  is  washed  for  half  an  hour  to  fi*ee  it  from  the  remaining  bleach- 
ing liquor,  and  then  revolved  in  the  beating  engine  the  same  as  rags  are  treated,  until 
it  is  reduced  to  a  sufficiently  fine  pulp.  The  size,  alum,  and  color,  (when  color  or  toning 
is  required,)  are  added,  ami  the  pulp  is  run  off  into  vats  or  resei-voirs  ready  for  use. 

In  reducing  the  pulp  to  paper,  my  attention  was  called  to  but  one  point  of  difficulty 
not  encountered  in  reducing  rag  pulp.  This  occurs  just  after  the  pulj)  changes  from 
the  liquid  state  and  takes  the  sheet  form.  The  material  at  this  stage  is  less  tough  and 
tenacious  than  when  luiide  from  rags,  and  the  difficulty  is  in  getting  it  to  enter  the 
press-rollers.  But  a  little  management  and  experience  "overcomes  the  difficiUty,  and 
the  iiaper  when  finished  is  even  stronger  than  that  made  from  rags. 

The  amount  of  paper  produced  is  fifty  to  fifty-five  per  cent,  of  the  weight  of  the 
esparto  grass  as  it  reaches  the  mill.  The  loss  of  weight  is  as  follows :  tliree  to  five  per 
cent,  roots,  weeds,  flowers,  &-c. ;  twenty-five  per  cent,  extractive  matter  soluble  in  the 
caustic  soda,  and  twenty  i)er  cent,  destruction  of  fiber  in  bleaching,  and  mechanical 
loss. 

All  qualities  of  paper  are  produced  except  the  very  thin  writing  paper,' which  may  be 

S reduced  with  a  little  more  mechanical  skill.  I  inclose  8anq)les  of  the  paper  from 
Icssrs.  Richardson  &  Go's,  mills.  No.  1  is  an  excellent  quality  of  white  printing  or 
book  paper;  No.  2,  toned  printing  or  book  paper ;  No.  3,  account-book  paper  j  No.  4,  a  speci- 
men of  the  best  pa^MT  that  could  bo  made  from  e8i)arto  grass  in  1860,  which  was  mann- 
lactured  by  Kout  hedge,  at  Ejnishara,  Oxfordshire.  Messrs.  Richardson  used  a  mixture 
of  ragH  at  first,  which  can  be  done  in  any  proportion,  but  for  the  last  three  years  they 
have  used  only  esparto  grass.    They  procure  the  grass  from  the  east  coast  of  Spain,  from 
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Cartagena  to  Almeria ;  tlio  best  comes  from  Almeria.  They  have  used  a  little  from 
Morocco  and  Algiers,  but  it  required  more  soda  and  bleaching  powder,  and  never 
became  so  white  as  that  from  Spain.  The  esparto  grows  not  only  in  Spain  and  North 
Airica,but  in  various  localities  along  the  Mediterraneau,  in  Italy,  Sicily,  Sardinia,  &c., 
and  Portugal.  • 

But  the  question  which  most  of  all  interests  Americans  is  its  propagation  in  the 
United  States.  Dr.  Hooker  has  written  me  that  he  has  no  doubt  but  that  the  esparto 
s^rass  would  thrive  in  the  United  States,  and  he  strongly  advises  that  the  introduction 
be  made  by  seed,  not  roots,  and  says  it  should  be  started  in  the  nursery  and  the  young 
plant-s  set  out  afterwards.  Mr.  Oliver,  who  is  also  one  of  the  best  botanists  in  this 
country,  thinks  one  of  the  two  species,  Lygcum  spartumj  (soft,)  being  a  creeping  rhizo- 
matous  grass,  might  be  transplanted  by  being  sent  over  in  Wardian  cases  well  rolled 
in  sand,  or  iu  ciises  filled  with  sandy  soU  and  buried  in  nearly  pure  sand.  The  other 
species,  Macrochloa  tenacissinia,  is  supposed  to  be  caespitoso,  and  he  thinks  this  mode  of 
packing  might  not  suit  it  so  well.    He  also  recommends  trying  seed. 

K  the  Lygcum  spartum  is  a  creeping  rhizomatous  grass  it  would  bo  likely  to  spread 
very  rapidly,  and  once  rooted,  a  low  plants  would  soon  cover  a  largo  tract  of  country 
I  send  you  some  samples  of  both  species  of  the  grass.  No.  1,  best  quality  of  grass, 
clean,  ready  for  use ;  No.  2,  specimen  taken  where  the  previous  crop  had  not  been 
gathered,  so  that  the  dead  grass  is  mixed  with  it,  but  the  latter  decomposes  and  dis- 
appears in  the  process  of  manufacture,  and  only  lessens  the  per  cent,  of  paper  per  ton ; 
No.  3,  specimen  contaiua  butts  of  the  grass  and  roots  that  should  not  bo  gathered  with 
the  grass,  also  some  heads ;  No.  4,  the  same  of  the  other  species ;  No.  5,  wild  sago,  often 
found  growing  with  the  esparto. 

I  remaiu  your  obedient  servant, 

J.  W.  McCHESNEY, 

Hon.  Houacp:  C.u^iiox,  Commissioner, 

DirPORTS  INTO  THIS  COUNTRY. 

Small  quautities  of  esparto  have  been  brought  to  this  country.  It 
has  been  found  that  the  import  duties  are  practically  prohibitory,  other- 
wise large  quantities  would  probably  be  used. 

In  18G4  thirty-three  tons  were  shipped  to  the  United  States  from  the 
I)ort  of  IMalaga.  The  following  extract  of  a  letter  from  the  firm  of 
Loring  &  Co.,  of  Boston,  vnU.  give  an  idea  of  the  value  of  this  fiber  to  the 
country,  if  it  coiUd  be  acclimated  here : 

Duriuff  the  years  18G3  and  1864  we  were  induced  to  make  the  experiment  of  intro- 
ducing tue  esparto  grass  as  a  material  for  making  paper,  and  imported  between  three 
hundied  and  four  hundred  tons.  We  found  it  admirably  suited  for  the  purpose,  but 
the  heavy  duty  imposed  on  it,  $5  per  ton,  because  a  fiber,  and  ten  per  cent,  ad  valorem, 
and  the  increased  duties  on  the  chemicals  required  for  its  conversion  into  pulp,  were 
greater  burdens  than  the  article  could  bear,  and  wo  were  compelled  to  abandon  the 
business.  The  consumption  in  Great  Britain  has;  in  the  mean  time,  run  up  to  over 
seventy-live  thousand  tons  per  annum,  and  it  is  not  only  used  extensively  in  all  the 
white  paper  made,  but  likewise  largely  in  the  manufacture  of  i)apier  m4ch6  articles. 
Belgium  and  France  also  consume  it  extensively. 

IMPORTATION  OF  SEED. 

Attempts  to  obtain  seed  for  experiment  by  this  Department,' both 
from  Spain  and  the  seedsmen  of  Paris,  liave  several  times  proved  abor- 
tive. At  last  a  small  (piantity  has  been  obtained,  and  will  be  tested, 
with  the  hoi>e  of  propagating  the  plant  successfully,  and  introducing  it 
among  the  light  hill  lands  and  on  the  mountain  sloi>es  of  the  South. 
It  was  obtained  of  Messrs.  Yilmorin,  Andreux  &  Co.,  of  Paris,  who  thus 
n^fer  to  the  difhculty  of  obtaining  it : 

As  wo  told  yon  in  our  former  letter,  seed  of  this  plant  is  not  in  commerce.  Many 
tinu's  wt'  tiiiMrto  procure  it  both  in  Spain  and  in  Algeria,  but  always  were  informed 
that  it  doi's  not  yiehl  fertile  seed,  and  was  propagated  only  by  division  of  the  old 
plant,  some  way  similar  to  the  juopagation  of  sugar-cane,  and  it  is  by  a  mere  chance 
that  we  have  p)t  tli(;  seed  we  have  forwarded  to  you.  A  friend  of  ours,  when  in  Spain 
wnne  ten  or  twrlve  years  ago,  cut  some  of  the  llower-stems  of  the  cs])ai*to  grass,  and  on 
his  return  to  France  tried  to  sow  the  seeils  he  found  in  these  sjiecimens,  and  a  very 
few  did  p-ow.  lie  cultivated  carefully  the  young  phints,  hut  all  the  seed  he  could  col- 
lect remained  sterile ;  he  at  last  tried  artilicial  fecundation,  and  succeeded  this  year  to 
a  certain  extent.  In  continuing  the  experiment,  ho  haa  been  able  to  coUect  the  seeds 
we  have  got  this  year. 


THE  NUN  OR  YUCATAN. 


A  communication  from  Dr.  Arthur  Schott,  late  of  the  scientific  com- 
mission  of  Yucatan,  furnishes  some  descriptive  statements  concerning 
an  insect,  and  the  nature  and  uses  of  a  grease-like  or  wax-like  product, 
with  the  result  of  a  chemical  examination  of  its  properties.  It  is 
assumed  to  be  allied  to  the  Coccus  cocMnilUfe7'j  or  cochineal  insect,  yield- 
ing the  well-knpwn  dye  bearing  that  name ;  but  no  specimens  have  yet 
been  received  in  the  Department  for  examination  and  identification,  and 
therefore  its  real  place  in  the  classification  of  the  insect  kingdom  can- 
not be  vouched  for.  As  one  of  the  natural  productions  of  America, 
which  may  possibly  attain  some  commercial  Importance  as  well  as 
economic  value  in  the  arts,  it  is  worthy  of  fiirther  examination.  The 
following  is,  in  substance,  the  letter  of  Dr.  Schott : 

Among  the  numerous  interesting  natural  productions  of  Yucatan, 
not  the  least  remarkable  is  the  niin,  (pronounced  neeriy)  the  knowledge 
of  which,  and  of  its  technical  application,  has  survived  the  national 
independence  of  the  gifted  Maya  race.  The  niin  is  the  grease  of  an 
insect  bearing  the  same  generic  name.  Though  heretofore  not  entirely 
unknown  to  their  Spanish  rulers  in  Yucatan,  the  obtaining  of  the  raw 
material,  as  well  as  its  uses  for  domestic  and  technical  purposes,  has 
remained  almost  exclusively  in  the  hands  of  the  descendants  of  the 
Mayas.  The  niin  may  be  considered  akin  to  the  cochineal^  also  the  pro- 
duct of  a  similar  insect ;  but  they  differ  essentially  in  their  nature,  one 
serving  as  a  well-known  dye,  while  the  other  finds  its  application  as  a 
drying  oil. 

The  nature  of  the  niin  will  be  clearly  understood  by  the  annexed 
scientific  analysis,  made  and  communicated  by  Mr.  V.  G.  I31oede,  analyt- 
ical chemist,  of  New  York.  The  matter  examined  by  that  gentleman 
consisted  of  a  small  quantity  which  Dr.  Schott  brought  some  time 
before  from  the  city  of  Merida,  Yucatan,  where  it  was  furnished  him 
by  the  kindness  of  Seuor  Don  Jose  Hont,  a  druggist  and  extensive 
land  proprietor  of  that  rich  i^eninsula.  Mr.  Bloede's  report  of  his  analy- 
sis is  as  follows : 

Tho  Yucatan  niin  is  a  yellowish-brovrn,  fatty  mass,  having  a  peculiar  oily  odor.  In 
its  general  properties  it  seems  closely  allied  to  nog's  lard  or  suet.  It  is  neutral  to  test- 
paper,  neither  i)resenting  acid  nor  alkaline  reaction,  though  when  exposed  to  the  air 
it  acquires  a  very  faint  temlonuy  to  manifest  the  former.  Its  meltiii,^  point  is  about 
1*20^  Fahrenheit,  though,  wlicn  once  molted,  it  still  remains  in  a  semi-niiid  state  "with 
tho  f omperaturc  as  low  as  80^  or  85°  Fahrenheit.  When  cooled  to  10<^  Fahrenheit,  it 
becomes  hard  and  brittle,  like  suet.  At  ordinary  temperature,  that  is,  about  60*^ 
Fahrenlieit,  it  is  of  a  thick,  pasty  consistency,  like  ordinary  lard.  Its  specific  gravity 
at  60-*  Fahrenheit  is  about  .fc. 

Its  solvents. — In  regard  to  solvents,  tho  niin  i)resonts  tho  same  general  properties  as 
any  ordinary  animal  fat.  It  is  not  soluble  in  either  hot  or  cold  alcohol,  even  after 
extended  maceration.  It  is  freely  soluble  In  both  hot  and  cold  ether,  with  "which  it  , 
I'orms  a  yellow,  oily  liquid.  It  is  very  soluble  in  turpentine,  with  which  it  forms  an 
oily  liquid  possessing  i)cculiarly  valuable  properties  for  mixing  delicate  oil  colors,  ot 
which  I  shall  speak  hereafter.  "  It  dissolves  freely  in  benzine ;  chlorolbrm,  also,  is  among 
its  best  solvents. 

Chemical  properties. — The  niin,  in  its  classification  in  organic  chemistry,  must  undoubt- 
(Hlly  bo  ranked  among  tho  drying  oils,  though  its  absorption  of  oxygen  takes  placo 
rather  more  slowly  than  with  many  other  ous.  Nor  is  this  slowness  in  drying  acceler- 
ated to  any  extent  by  boiling  it  with  oxide  of  lead.  It  is  the  first,  or  nearly  the  first, 
example  wc  have  of  a  thoroughly  drying  animal  butter  or  solid  fat.    Liko  some  others 
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of  tho  animal  fats,  it  contains  a  distinct  volatile  acid  peculiar  to  itself.  As,  for  instance, 
butter  contains  buf.^Tic  and  caproic  acid;  goat's  fat  hircic  acid;  so  the  niin  contains 
an  acid  of  a  peculiar,  pungent  smell,  Trhich  might  be  aptly  termed  niinic  acid.  Its 
chemical  compositiou  differs  little  from  ordinary  animal  fats.  Like  others,  it  contains 
a  fluid  oil— oleinc — and  a  solid  containing  stearic,  margaric,  and  other  fatty  acids.  A 
portion  of  the  acids  may  be  obt-ained  by  dissolving  the  niin  in  turpentine  or  ether. 
The  oily  portions  pass  into  solution,  while  a  solid  precipitates,  consistmg  of  the  acids 
indicated,  which  may  bo  separated  from  the  fluid  by  filtration. 

Saponification. — A  peculiarity  of  the  niin  seems  to  be  its  difficult  saponification.  The 
strongest  ammonia  procurable  has  no  saponifying  action  on  it.  Even  if  the  fat  be 
digested  in  ammonia  for  several  days,  no  liniment  is  formed,  but  a  marked  transition 
from  yellow  to  red  seems  to  be  the  only  change  produced.  This  change  of  color 
dei^ends  merely  on  tho  action  of  anunonia  on  the  coloring  matter  of  the  niin,  which, 
like  the  yellow  turmeric,  {Curcuma  Tonga,)  changes  to  red  as  it  assumes  an  alkaline 
reaction. 

With  potash,  too,  it  saponifies  but  slowly  and  imperfectly,  and  a  concentrated  lye  is 
necessary.  With  soda  it  forms  a  soap  only  after  extended  boiling  with  a  strong  lye. 
It  is  only  after  several  hours' boiling  with  oxide  of  lead  that  it  forms  the  so-called 
**  lead  soap,''  and  then  the  product  is  very  imperfect.  From  these  facts  we  can  at  once 
deduce  that  the  niin  cannot  be  considered  a  *'good  saponifying  fat,"  but  belongs  to  tho 
*'  drying  oils. " 

Effects  of  high  heat. — ^WHicn  the  niin  is  melted  in  a  porcelain  dish,  and  tho  resulting 
oil  exposed  to  continued  and  high  heat  (between  250°  and  350°  Fahrenheit)  for  an 
lionr,  or  until  a  considerable  portion  of  it  has  evaporated,  the  residue  in  the  dish  will 
then  be  found  to  have  assumed  a  tough,  flexible,  varnish-like  condition — a  gelatinous 
mass  no  longer  soluble  in  turpentine,  or  affected  by  heat  or  cold,  at  least  to  a  great 
extent. 

If  a  piece  of  this  gelajtinized  niin  is  placed  on  a  piece  of  porcelain,  moistened  with 
turpentine,  and  ignited,  another  remarkable  change  takes  i)lace ;  for,  if  the  plate  is 
slightly  inclined  as  the  mass  bums,  a  thick  yellow  resinous  oil  or  gum  flows  from  it, 
which  possesses  most  remarkable  adhesiveness,  closely  resembling  a  thick  solution  of 
India-rubber,  but  which  does  not  dry,  retaining  its  half-fluid  consistency  for  several  days. 
This  is  a  most  singular  change,  and  one  that  is  worthy  of  further  investigation. 

Change  of  air. — When  the  turpentine  solution  of  the  niin  is  exposed  to  the  air  in  thin 
stratas  for  a  few  days  it  acquires  tho  properties  of  a  resinous  varnish ;  in  fact,  the 
change  is  so  complete  that  when  some  of  the  solution  is  poured  on  a  piece  of  glass  it 
<lries  almost  equal  to  fine  shellac  varnish.  This  change  is  due  to  the  absorption  of 
oxygen.  If  further  developed,  this  property  will  nnaonbte<lly  make  the  niin  of  the 
greatest  commercial  value.  The  film  of  varnish  is  very  elastic,  and  at  the  same  time 
hard,  which  renders  it  superior  to  some  of  the  other  gums.  An  alcoholic  solution  can 
also  be  formed,  but  this  is  more  difficult. 

Suggestions  as  to  uoc. — Tho  extreme  oiliness  of  the  niin  will  undoubtedly  make  it  very 
valuable  for  various  purposes  in  the  arts;  and  its  "drying"  solution  in  tiurpentine  has 
no  equal  for  mixing  fine  coloi*8  for  artists.  This  turpentmo  solution  of  the  niin  pro- 
duces a  remarkable  brightness  in  tho  colors  prepared  with  it,  and  they  <lry  rapidly. 
But  the  chief  value  of  the  niin,  which  will  give  it  commercial  importance,  is  its  prop- 
<rty  of  fonuini::  a  resinous  varnish  when  treated  as  before  described,  rendering  it 
superior  to  shellac  for  some  purposes.  Another  valuable  application  of  the  niin  could 
l»e  found  iu  the  mauulacturo  of  water-proof  fabrics.  A  piece  of  the  most  jwrous  Swe- 
dish filtering  paper,  saturated  with  a  solution  of  the  niin  diluted  in  turpentine,  wiU  not 
allow  a  chop  oi  water  to  pass  through,  even  after  standing  in  it  for  days.  An  excellent 
v.ny  of  wat(T-prooting  would  be  to  saturate  the  article  with  melted  niin,  and  then 
♦  ::noso  it  \n  an  ov«'U  to  considerable  heat  until  the  grease  gelatmizes.  By  these  means 
:\w  niin  b;'(onies  insolubh;  not  only  in  water,  but  also  in  most  of  its  solvents.  If  the 
!!!in  can  In-  obtabicd,  as  Dr.  ISchott  says,  in  **  unlimited"  quantities,  it  will,  doubtless, 
in  time  become  of  great  commercial  value. 

I  have  given  here  but  a  few  of  the  most  important  facts  developed  by  my  experi- 
iiirnts  :  lint  I  believe  there  would  be  hundreds  of  other  applications  suggested,  if  the 
^tneral  proj>crties  of  the  substance  were  made  known.    With  hopes  that  tho  niin  will 
prove  of  value,  both  in  art  and  science, 
I  remain  yours,  &c., 

VICTOR  G.  BLOEDE,  Anahjiical  Chemist. 

IlnooKL^'X,  January  4,  1868. 

The  3Iaya  word  niin  applies  not  solely  to  the  grease  above  referred  to, 
but  also  to  the  insect  Irom  which  it  is  obtained.  As  far  as  observations 
^o,  the  latter  en tomologically belongs  to  the  lower  species  oi  Hemiptera^ 
ircniis  Coccnsj  where  we  find  it  associated  with  the  well-known  cochi- 
i!cal,  (Coccus  cochinilli/er,)  and  also  with  the  South  Asiatic  Coccus  lacca. 
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With  this  it  seems  to  have  still  closer  affinities,  for  this  lac  insect  princi- 
pally lives  on  an  euphorbiaceous plant,  {Aleurites  lacciferaj  or  triloba^)  and 
also  on  the  banyan  tree,  (Ficus  Itidica,)  upon  which  it  produces  the  gum 
lacca  of  commerce.  The  life  of  the  niin,  on  the  other  hand,  seems  to  be 
exclusively  wedded  to  the  anacardiaceous  genus,  Spondias^  fwhich  em- 
braces the  mango  fruit  tree,  the  hog  plum  of  the  West  Inaies.  &c.^  of 
which  one  or  two  species  are  extensively  cultivated  all  over  the  tropical 
regions  of  this  continent,  and  the  adjacent  archipelago  of  the  West 
Indies.  Thus  both  insects,  the  one  of  Asia  and  the  other  of  America, 
besides  producing  somewhat  similar  articles  of  commerce,  offer  in  com- 
mon the  advantage  of  living  on  i)lants  which  are  otherwise  useful,  and 
cultivated  for  the  sake  of  their  fruits;  a  circumstance  which  invites 
more  readily  the  propagation  of  an  almost  unlimited  number  of  these 
respective  foster  plants.  The  cultivation  of  the  SpondiaSy  called  by  tiie 
Spanish  ciruelo^  and  by  the  Mayas  ahalj  and  probably  referable  to  the 
species  Momhin^  is  by  nature  made  so  easy  that  even  thick  cuttings 
germinate  quickly  in  almost  any  soil.  The  gum,  exuding  spontaneously 
from  the  stem  and  branches  of  the  cirueloj  is  often  used  in  Yucatan  as 
an  equivalent  for  gum  arable,  while,  by  the  instrumentality  of  the  niin 
insect,  {L  e.,  by  animalization,)  it  becomes  a  resinous  drying  oil,  insolu- 
able  in  water  or  alcohol,  hot  or  cold. 

The  gathering  of  the  niin  insect  and  obtaining  its  grease  presents 
no  difficulty  whatever,  as  children  even  can  be  intrusted  with  it.  The 
gi'ease  is  obtained  by  broiling  or  boiling  the  insects,  during  which  pro- 
cess it  can  be  rejulily  taken  off.    Dr.  S.  says: 

"My  acquaintance  with  the  niin  insect  having  been  but  cursory, 
does  not  permit  me  to  give  a  scientific  description  of  it.  No  winged 
specimens  have  come  under  my  notice,  and  I  suppose,  therefore,  that 
only  females  were  observed.  These  are  about  one  inch  long,  with  a 
cross  diameter  of  about  one-fourth  of  an  inch.  Their  color  varies  from 
a  somewhat  pellucid  chrome  yellow  to  rich  orange,  though  subdued  by 
a  closely  adhering  coat  of  fine,  silky,  white  web,  in  which  they  arc 
thickly  enshrouded,  and  which  appears  to  serve  as  a  soft  protecting 
cocoon,  much  like  that  of  the  cochineal  insect.  The  aspect  of  a  niin 
colony  on  the  twigs  and  branch  tops  of  the  ciruelo  has,  therefore,  much 
similarity  to  that  which  I  have  often  observed  of  certain  species  of  apun- 
tia  (prickly  pear)  on  which  cochineal  insects  were  living.  The  plants, 
especially  their  upper  parts,  look  as  if  covered  by  a  heavy  deposit  ot 
mildew. 

"  The  principal  crop  of  the  niin  insect  falls  in  the  rainy  season,  i,  e., 
between  the  months  of  April  and  September,  during  which  time  its 
principal  growth  and  development  are  derived  from  the  foster-plant. 

"As  to  the  uses  for  which  the  niin  grease  might  be  employed  in  art 
and  science  a  wide  field  for  speculation  may  be  opened,  as  Mr.  Bloede, 
in  his  analysis,  has  already  indicfited.  The  Indians  and  Mestizos  of  the 
peninsula,  especially  the  inhabitants  of  one  or  two  villages  in  the  vicin- 
ity of  Yzmel,  have  heretofore  almost  exclusively  used  it  to  mix  the  paints 
employed  in  adorning  small  articles  of  household  use,  such  as  bowls  and 
drinking-cups  made  from  the  halves  of  the  globular  fruit  of  the  calabash 
tree,  {Crescentia  cvjete^)  and  in  preparing  a  varnish  for  those  and  other 
articles.  This  use  of  the  niin  grease,  however,  seems  not  to  be  confined 
alone  to  Yucatan,  but  is  met  with  in  other  parts  of  tropical  America.  I 
was  told  tbat  the  Indians  and  half-breed  population  in  the  vicinity  of 
Vera  Cruz  excel  the  Mayas  in  the  skill  and  taste  they  exhibit  in  the  use 
of  this  article  in  adorning  drinking-cui)s  and  other  trinkets,  both  inside 
and  out.    From  these  modest  articles  of  Indian  finery  it  would  be  a 
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Bhort  step  only  to  the  manufacture  of  crockery,  made  of  papier  mdcli^, 
simUar  to  the  admirable  tea-cups,  bowls,  and  other  dishes  of  the  Japanese, 
employing  the  niin  varnish,  which  endures  for  any  length  of  time  the 
effects  of  hot  or  cold  water  and  of  alcohol,  to  give  a  protecting  and  pre 
ser\'ing  finish  and  beauty. 

"  Besides  the  uses  of  the  niin  already  mentioned,  it  is  also  kept  as  a 
drug  in  the  apothecary  shops  of  Yucatan,  where  it  is  held  for  surgical 
purposes  and  general  external  use  instead  of  other  drying  oils,  like  that 
of  linseed  for  preparing  vulneraiy  plasters  and  cerates  in  general. 

"There  is  hardly  room  for  doubt  that  the  niin  could  be  procured  in 
sufficient  quantity  for  commercial  demands.  The  breeding  of  the  insect 
producing  the  article  depends  entirely  on  the  multiplication  of  a  fruit 
tree  which  is  already  under  extensive  cultivation  aU  over  the  tropics 
of  this  continent  and  adjacent  islands ;  localities  the  greater  part  of 
which  is  easily  accessible  to  maritime  commerce.  Within  the  space  of 
a  few  years  a  steady  enterprise  would  establish  a  fixed  market  price  for 
the  niin,  so  that  women  and  children,  and  in  fact  the  whole  popula- 
tion, would  contribute  in  the  collection  of  the  insect  or  the  oil  itself,  as 
soon  as  they  could  rely  upon  a  just  exchangeable  return  for  their  labor.'^ 


STATISTICS  OF  BEE-KEEPIl^IG. 


Tho  business  of  bee-keeping  has  always  been  deemed  an  interesting 
and  profitable  branch  of  rural  effort ;  it  is  even  assuming  national  im- 
portance as  a  contribution  to  the  food  supply  of  an»  increasing  popula- 
tion. It  is  also  eminently  worthy  of  fostering  attention,  as  a  means  of 
agreeable,  healthy,  and  profitable  employment  for  women  dependent 
upon  their  own  exertions  for  a  living,  or  ambitious  of  a  business  career 
suited  to  their  tastes  and  to  their  physical  strength.  To  ascertain  the  con- 
dition of  bee-keeping,  to  learn  of  its  progress,  and  collect  at  least  frag- 
mentary statistics  of  the  business,  the  following  inquiries  were  made  oi 
bee-keepers  in  all  parts  of  the  country: 

QUESTIONS. 

'  1.  How  many  hives  of  bees  are  there  in  your  comity? 

2.  Did  your  stock  originate  from  native  wild  bees,  or  from  swarms 
introduced  from  other  sections  ? 

3.  Have  Italian  bees  been  introduced  into  your  county? 

4.  Are  Itiilian  bees  found  to  be  more  docile,  or  more  productive,  than 
other  bees  ? 

5.  Of  what  form  and  material  are  your  hives :  movable  frames,  com- 
mon boxes,  straw,  or  "gums  '^  ? 

C.  If  patented,  whose  patent  is  preferred? 

7.  What  is  the  average  product  in  honey  and  wax,  and  the  average 
price  per  pound,  one  season  with  another  ? 

8.  Were  swarms  abundant  as  usual  last  spring  ? 

9.  From  what  plants  do  your  bees  procure  their  food  in  spring,  in 
summer,  in  autumn?  and  is  any  crop  grown  mainly  for  the  use  of  bees? 

10.  Is  the  disease  caUed  foul  hrood  prevalent  among  your  bees  t  If 
so,  has  any  remedy  or  preventive  been  found  ? 

11.  Are  your  bees  usually  wintered  on  their  summer  stands  ?  If  so, 
what  means  of  protection  are  adopted  ? 

12.  Please  give  instances  showing  pecuniary  returns,  cost,  and  net 
profit  of  bee-keeping. 

Ill  1850,  the  amount  of  honey  and  wax  reported  in  the  census  returns 
was  14,853,790  pounds;  in  1860,  23,306,357  pounds  of  honey,  and 
1,322,787  pounds  of  wax.  Kew  York  stood  at  the  head  of  the  list,  with 
2,369,751  pounds;  and  nine  other  States  are  credited  with  more  than  a 
million  pounds  each,  in  the  following  order :  Korth  Carolina,  2,055,969 ; 
Kentucky,  1,768,692;  Missouri,  1,585,983;  Tennessee,  1,519,390;  Ohio, 
1,459,601;  Virginia,  1,431,591;  Pennsylvania,  1,402,128;  nUnois,  1,346,803; 
Indiana,  1,224,489. 

The  statistical  census  of  1860  returned,  fr^om  Massachusetts,  69,125 
pounds  of  honey;  the  State  census  of  1865  gave  80,356  pounds,  valued 
at  $23,224— about  29  cents  per  pound. 

The  census  of  1860  gives  Iowa  917,877  pounds;  the  local  returns  of 
1805  made  an  aggregate  of  1,128,399  pounds,  from  87,118  hives  of  bees. 
This  gives  an  average  of  surplus  honey  to  each  hive  of  about  thirteen 
pounds. 

The  circulars  were  sent  to  known  apiarians  in  nearly  every  State,  and 
returns  were  received  from  four  hundred  and  eighty-nine  counties,  in 
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tiirt y-two  States.  The  aggregate  niimber  of  hives  reported  was  722,385. 
At  the  same  ratio  for  tbe  tinre])orted  connties,  tbe  aggregate  for  the 
country-  \i-ould  be  nearly  tbree  millions  of  hives.  But  reports  have  un- 
(ioubtetlly  como  from  connties  haviiig  somewhat  more  thau  any  average 
population,  including  many  in  whidi  special  attention  has  been  paid 
to  bee  iiiltnro;  and  a  carefiU  estimate  should  therefore  plate  the 
total  number  of  hives  at  a  lower  figure.  Two  millions  would  be  as  low 
as  these  returns  appear  to  warrant.  This  is  bat  one  to  every  twenty  of 
the  present  total  population,  while  the  assessors'  returns  of  Iowa — the 
only  official  statement  for  comparison — present  a  ratio  of  one  hive  to 
ten  of  the  iwpnlation. 

Estimating  the  total  number  of  hives  at  two  millions,  aud  the  snrj>lus 
honey  taken  at  only  fifteen  pounds  per  hive,  (which  is  but  two-thinls  of 
the  average  reported,)  the  value  ofhoney  annually  produced  in  the  United 
States,  at  the  average  valuation  of  twenty-live  cents  per  pound,  would  be 
$7,500,000.  Were  a  rational  system  of  bee-keeping  in  use,  crops  culti- 
vated for  bee  pastnrage,  and  the  bees  carefully  wintered,  this  amount 
coidd  easily  be  increased.  The  profits  arising  from  the  sale  of  surplus 
honey  averages  from  fifty  to  two  hundred  per  cent,  of  the  capital 
invested.  The  middle,  northern,  and  southern  Stsites  are  particularly 
adapted  to  profitable  bee-keeping. 

Tbe  following  table  presents  in  detail  some  of  the  more  important 
points  fnmisheti  in  those  retnms : 
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The  reports  show  that  in  the  southern  States,  where  bee-keeping  is  in 
its  primitive  state,  it  would  yiehl,  if  i)roi)erly  conducted,  the  largest 
return.  The  abundance  of  wikl  plants  yiekling  honey,  the  long  seasons, 
and  mild  climate  there  are  all  very  favorable  to  profitable  bee-keeping. 

The  (ihief  expense  of  an  apiary  in  starting  is  the  cost  of  the  hives. 
When  these  are  ])ro(iured  they  form  a  pennanent  capital ;  the  hive  will 
last  for  years.  Bee-keeping  will  be  ibund  profitable  only  to  those  who 
engage  in  it  largely,  but  both  jirofitable  and  interesting  to  any  i)er- 
son  having  room  sufiicient  even  for  one  hive.  He  can  supply  his  table 
all  the  year  with  honey,  aud  find  in  the  nature  and  workings  of  these  little 
insects  subjects  lor  most  interesting  study  and  critical  investigation. 

HnrES. 

The  common  box  hive  is  the  one  most  generally  used.  It  is  usually 
made  of  one-and-a-half-inch  pine  boards,  though  other  materials  are  used, 
according  to  the  taste  of  the  maker  or  the  cost  of  the  material.  The 
size  of  the  hive  varies  much,  but  generally  contains  two  hundred  cubic 
inches,  with  cross-bars  placed  in  the  center  to  aid  in  supporting  the 
combs.  In  general,  they  are  simple  boxes.  This  form  is  varied  at  times, 
however,  by  placing  on  the  top  of  the  hive  drawers  or  boxes  for  surplus 
honey.  In  these  hives  the  bees  are  left  to  take  care  of  themselves,  as 
very  little  can  be  done  to  aid  them.  The  old-fashioned  basket  or  straw 
hive  is  seldom  used,  and  it  will  soon  be  wholly  discarded,  save  by  a  few 
bee-keepers,  wiio  may  retain  it  rather  as  a  curiosity  than  for  any  practi- 
cal use. 

In  the  southern  States  the  favorite  form  of  hive  is  the  "  gum.'^  This 
consists  of  a  hollow  log,  generally  a  portion  of  a  cypress  stump,  about 
two  feet  in  length  and  a  loot  in  diameter;  upon  the  top  of  the  hollow  is 
placed  a  board,  and  at  the  bottom  is  cut  a  small  notch  for  the  entrance 
of  the  bees,  and  the  hive  is  complete.  Three-fomths  of  the  hives  in 
these  States  are  of  this  description.  This  form  of  hive  served  the  pur- 
pose before  the  appearance  of  the  moth  and  foul-brood,  but  no  reliance 
can  now  be  placed  upon  it.  If  the  moth  is  gaining  the  upper  hand,  Ibul- 
brood  raging,  honey  supply  low,  or  queen  lost,  there  is  no  remedy — ^the 
bees  must  perish.  The  do-nothing  system  in  bee-keeping,  as  in  other 
branches  of  agriculture,  will  lead  to  the  ruin  of  the  bee-keeper.  Those 
apiarians  who  use  the  movable-comb  hive  and  a  scientific  method  of  bee- 
keeping have  been  the  most  successful. 

The  reports  show  that  the  movable-comb  hive  of  the  Rev.  L.  L.  Lang- 
stroth  is  generally  preferred  by  the  bee-keepers  of  the  United  States. 
The  Bee-keepers'  Association  oi'  Tennessee,  at  their  recent  convention, 
by  a  unanimous  vote  gave  this  hive  the  preference  over  all  other  forms. 
Patent  hi\'es  have  been  the  curse  of  bee-keeping  in  this  country.  Many 
of  the  reports  say  that  the  bee-keepers  in  their  vicinity  have  abandoned 
all  manner  and  style  of  patent  hives  and  gone  back  to  the  plain  bpx  and 
rude  *^gum," 

Patent  bee-palaces,  moth-traps,  and  self-dividers  have  done  as  much 
as  the  bee-moth,  perhaps  more,  to  hinder  the  progress  of  bee-culture  in 
this  country.  That  hive  only  can  claim  superiority  over  the  common 
box  which  pennits  the  bee-keeper  to  have  ready  access  to  every  i)ortiou 
of  the  hive,  allows  the  transfer  of  frames  from  one  hive  to  another,  will 
winter  bees  well,  is  not  complicated  in  its  structure,  and  is  not  expensive. 

The  movable-comb  hive  is  used  by  about  one-fourth  of  the  bee-keepers 
of  the  country,  and  its  introduction  is  rapidly  extending.  AVhenever  its 
use  becomes  general,  bee-keeping  will  become  profitable. 
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HONEY. 

The  returns  of  the  yield  of  lioney  are  very  imperfect,  as  few  bee-keei)eis 
have  kept  an  account  of  the  yield  of  their  hives.  The  product  of  the 
past  season  has  been  less  than  usual.  The  late  spring  and  frost,  and  the 
scorching  heat  of  the  summer,  ruined  the  forage  of  the  bees,  and  many 
colonies  were  unable  to  obtain  honey  sufficient  for  their  winter  supply, 
and,  unless  fed  during  the  winter,  will  i)erish.  This  has  been  the  case 
principally  with  the  black  bees.  The  Italians,  notwithstanding  the 
unfavorable  season,  were  able  to  gather  a  supply  of  honey  sufficient  for 
themselves  and  to  yield  their  owners  a  small  surplus.  The  average  yield 
of  honey  throughout  the  United  States  is  22.8  pounds  per  hive.  "  The 
average  price  is  twenty  to  twenty-five  cents  per  pound.  Honey  for  mar- 
ket puriK)ses  is  generally  stored  in  small  boxes  or  supers,  about  five  inches 
square.  This  brings  the  highest  market  price.  The  honejcomb  taken 
from  the  common  box  hive  or  '^gum"  is  necessarilj'  in  a  broken  condi- 
tion, and  does  not  present  to  the  purchaser  so  clean  and  in\'iting  an 
appearance,  and  hence  commands  a  lower  price. 

Twenty  pounds  of  honey  being  required  to  make  one  pound  of  wax, 
the  economy  of  sa\ing  and  utilizing  combs  is  rendered  evident.  In  order 
to  accomplish  this  saAing,  a  honey-emptying  machine  has  been  invented, 
and  has  now  been  so  simplified  in  its  construction  that  it  is  within  the 
reach  of  all.  By  this  machine  honey  is  emptied,  by  centrifugal  motion, 
out  of  the  combs,  leaving  them  in  a  sound  condition,  so  that  they  may 
be  inserted  again,  and  used  for  years  in  succession,  thus  effecting  a  great 
saving  in  the  consumption  of  honey,  and  gi\ing  the  market  a  purer  article 
than  when  rendered  by  heat. 

The  reports  upon  the  production  of  wax  are  still  more  imperfect  than 
those  on  honey.  The  ^ield  is  principally  derived  from  hives  that  are 
"  brimstoned^  in  the  ftdl,  or  from  old  combs  that  are  unfit  for  use.  Tbe 
demand  for  wax  is  always  greater  than  the  supply,  especially  in  regard 
to  bleached  wax,  and  it  always  commands  a  good  price.  Little  or  no 
attention  has  been  given  to  this  branch  of  agricidture. 

The  pro\ident  economy  of  the  German  makes  this  apparently  trivial 
item  yield  a  good  return.  The  Grerman  apiarian  never  goes  to  his  hives 
without  ha\ing  by  him  a  small  box  or  dish  in  which  he  carefully  depos- 
its every  particle  of  wax,  however  small,  which  may  be  taken  from  the 
hives,  and  also  all  the  droppings.  Thus,  at  the  end  of  the  season,  a  con- 
siderable amount  of  wax  has  been  saved,  which  in  this  country  is  not 
only  wasted  but  permitted  to  lie  about  the  apiary'  and  become  the  breed- 
ing place  of  moths  and  a  source  of  foul-brood.  The  bee-keepers  of 
America  should  profit  by  this  hint,  and  avert  injury  and  loss.  The  aver- 
age price  is  thirty  cents  i>er  pound. 

WINTEEINO  BEES. 

!^sine-tenths  of  the  bee-keepers  of  the  United  States  pay  no  attention 
whatever  to  wintering  their  bees.  The  hives  are  licrmitted  to  remain  on 
their  summer  stands,  with  the  exception,  perhaps,  of  a  slight  shed  for  a 
covering.  They  are  thus  exposed  to  all  the  variations  of  temperature 
and  the  ineleniency  of  the  weather.  The  result  of  this  neglect  is  that 
many  hives  perish  annually,  and  those  that  survive  are  so  weakened  that 
they  are  unable  to  recruit  till  the  honey  season  is  passed. 

To  uvciki"  bee-hiving  successful,  it  is  necessary  to  have  strong  swarms 
early  in  si)ring.  This  result  can  be  obtained  only  by  careful  and  judi- 
cious wintering.    The  object  sought  in  wintering  bees  is  to  maintain  in 
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the  hive  throughout  the  wint^^r  a  uniform  teuiperaluro,  which  will  Icccp 
the  bees  in  a  continuous  semi  dormant  state.  This  uniformity  of  tcm- 
I)erature  is  obtamed  in  se\»eral  different  ways — ^by  protecting  Iho  hives 
on  their  summer  stands,  or  b3'remo\ing  them  to  rooms  or  places  prepared 
for  them.    Hives  may  be  protected  on  their  summer  stands — 

First.  I3y  plastering  up  all  the  cracks  and  0]>enings,  except  the  entrance, 
with  mortar  and  surrounding  the  sides  of  the  hives  with  straw.  This 
can  be  done  only  with  conanon  boxes  or  gums. 

Seoond.  By  placing  the  hives  in  a  shed,  closed  on  all  sides  except  the 
front,  where  the  covering  extends  to  within  three  feet  of  the  ground.  A 
correspondent  in  Pennsylvania  states  that  he  has  wintered  successfully 
in  this  manner  one  hundred  colonies. 

Third.  By  surrounding  the  hive  with  a  dead-air  space,  thus  prevent- 
ing outside  mtluence.  A  frame  of  light  boards  is  made  to  surmount  the 
hive  on  its  four  sides,  leaving  an  inch  or  more  space  between  the  hive 
and  fi\ime,  which  space  is  filled  with  some  good  non-conducting  material, 
as  sawdust,  dry  leaves,  &c.  The  honey-board  is  removed  and  straw  or 
corn-cobs  placed  on  the  combs  beneath  the  cxip.  This  plan  has  been  suc- 
cessfully adopted  by  a  number  of  bee-keepers. 

Some  apiarians  winter  their  bees  with  considerable  success  on  their 
summer  stands,  by  simi)ly  giving  them  thorough  ventilation.  Mr.  John 
T.  Kose,  of  Petersburg,  Monroe  county,  Michigan,  says  in  regard  to  this 
method:  "1  winter  them  on  their  summer  stands,  and  seldom  lose  a 
swarm.  1  bore  in  the  side  of  the  frame  hive  an  inch  hole,  three  inches 
from  the  top,  in  the  middle  of  the  hive  lengthwise,  and  worm  an  inch- 
square  stick  tlirough  the  combs  for  winter  passages ;  make  a  Irame  the 
size  of  my  hive,  three  inches  deep,  without  top  or  bottom,  remove  the 
honey-board,  and  set  the  frame  on  the  toi>  of  the  hive,  and  till  it  with  dry 
corn-cobs ;  put  on  the  cap,  and  they  are  safe." 

The  plan  which  has  proved  most  successful  and  economical  is  that  of 
wintering  bees  in  a  room  or  cellar  prei)ared  for  the  purpose.  The  apart- 
ment nuist  be  dark,  dry,  and  of  a  low  uniform  temperatiu^e,  not  falling 
l>olow  32^  and  never  exceeding  40^  Fahrenheit.  Bees  thus  located  con- 
sume one-third  less  honey  and  come  out  in  the  spring  strong  and  healthy. 
Oare  must  be  taken  to  give  the  hive  placed  in  cellars  proper  ventilation ; 
otherwise  the  most  disastrous  results  will  ensue,  the  bees  becoming  rest- 
less, consuming  honey,  and  leaving  the  hives,  and  thus  perishing  in  the 
room.  Mr.  K.  Dart,  of  Wisconsin,  says:  *' My  bees  are  wintered  in  a  dry 
cellar,  thirty-tw^o  by  thirty-six  feet,  holding  one  hundred  swarms.  I  carry 
them  into  the  cellar  the  first  of  December  and  bring  them  out  during  the 
month  of  March,  on  warm,  sunny  days.  I  i^aclc  them  closely  on  benches 
in  the  cellar,  leaving  the  box  and  working-holes  open,  and  sec  that  all 
the  swarms  have  honey  enough  to  support  them  until  taken  back  to  their 
simimer  stands.  I  visit  them  but  once  a  month,  and  see  that  they  are 
not  disturbed.  When  breeding  commences,  the  last  of  Febiniary,  1  cliange 
the  air  in  the  cellar  every  night.  By  this  management  I  do  not  lose  a 
single  swarm  through  the  winter.  Many  of  my  swarms  did  not  consume 
six  pounds  of  honey  while  in  the  cellar  last  winter."  Bees  wintered  on 
theu'  summer  stands  will  consume  through  the  winter  thirty  pounds  of 
honey,  whik*  those  wintered  in  cellars  will  consume  but  little  over  six 
pounds  i)er  hive,  thus  efi'ecting  a  iSavnig  of  twenty-four  poiuids  to  the 
hive,  givuig,  in  an  apiary  of  one  himdred  colonies,  2,400  pounds  of  honey, 
which,  at  twenty  cents  per  pound,  would  amount  to  8480,  a  sum  sutti- 
cient  to  pay  lor  the  building. 

^^)rth  x)l  forty  degi'ees  of  latitude  it  is  necessary  to  give  v/inter  i)ro- 
tectiou,  ii'  bees  are  to  be  kept  with  profit.    The  cellar  or  root-house  can 
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generally  be  ilsocI  for  storing  the  colonies.  Henry  C.  Blyun,  Columbia 
County,  Xew  York,  states  that  he  is  building  a  wintering  house,  with 
triple  walls  all  around,  filled  with  straw  and  sawdust,  the  whole  two 
feet  thick,  and  then  clapboarded  on  the  outside  of  the  studding.  The 
j^^eatest  attention  is  jniid  to  wintering  bees  in  Wisconsin,  Michigan,  and 
3kIinnesota,  where  they  could  not  be  kept  without  protection,  except  at 
continual  loss.  It  is  to  be  hoped  that  the  bee-keepers  will  begin  to  pay 
more  attention  to  this  important  subject.  It  would  annually  effect  a 
saving  of  thousands  of  i)oimds  of  honey. 

In  the  South  the  winters  are  so  mild  that  the  bees  need  little  or  no 
protection  during  that  season.  They  need,  however,  protection  in  the 
summer  from  the  hot  rays  of  the  sim.  This  is  accomplished  by  placing 
the  hives  imder  sheds  or  large  trees.  The  greatest  attention  should 
also  be  given  to  ventilation,  in  order  to  prevent  the  heat  from  melting 
the  combs. 

Kev.  J.  Y.  Allison,  of  Ogle  County,  Illinois,  writing  in  reference  to 
burying  bees,  says:  ''This  season  a  neighbor,  who  keeps  no  bees,  told 
me  that,  when  living  with  his  father,  some  twenty  years  since,  he  and 
his  brothers  were  iioing  to  take  up  a  stock  late  in  the  fall ;  as  an  experi- 
ment, they  druimned  the  bees  out  into  an  empty  hive,  and  with  them 
clustered  in  the  top,  buried  the  hive  in  the  ground  so  deep  that  there 
were  six  inches  of  dirt  over  the  top  of  it,  and  they  left  it  thus  buried  till 
the  following  April.  AVhen  brought  out  of  their  winter  quarters  the 
bees,  he  said,  were  alive,  and,  after  warming  up,  flew  feeely :  but  having 
nothing  to  eat,  and  not  being  fed,  they  died  in  the  course  of  three  daj's.'' 
Can  this  be  true  ?    We  give  it  as  a  singidar  case. 

FOUL-BROOD. 

The  returns  show  that  this  contagious  disease  is  not  extensively  prev- 
alent in  the  United  States.  It  has^  however,  made  its  appearance  in 
various  portions  of  many  States:  m  Floyd  County,  Georgia;  Fayette 
and  Hancock  Counties,  Illinois;  Anne  Arundel  County,  Maryland  j  Wi- 
nona and  Wright  Counties,  Minnesota;  Clark  County,  Missouri;  Iredell, 
Caldwell,  Columbia,  Currituck,  and  Herford  Counties,  North  Carolina; 
New  York,  Schen(?etady,  and  Montgomery  Counties,  New  York;  Cumber- 
land, Jeft'erson,  T^uzerne,  Washington,  and  Warren  Counties,  Pennsyl- 
vania; Eichland  County,  South  Carolina;  Milwaukee  and  Walworth 
Counties,  and  Sullivan  Township,  Wisconsin;  and  Hartibrd  County, 
Connecticut. 

Putrid  foul -brood  is  a  disease  which  attacks  the  young  brood  of  the 
hive,  showing  itself  fully  after  the  larvae  have  been  sealed  up.  It  may 
be  known  by  the  viscous,  gelatinous,  and  yeast-hke  ai)pearance  of  the 
decomposing  brood,  the  unpleasant  odor  arising  from  the  hive,  and  by 
the  sunken  covers  ol*  the  cells.  The  cause  of  foul-brood  has  been,  until 
recently,  involved  in  disubt,  but  late  discoveries  in  German v  have 
thrown  uiueh  light  upon  its  origin.  Mr.  Lamprecht  alleges  that  he  has 
discovered  the  cause  of  the  disease.  'His  theory  is  this:  "The  chyme, 
vvhich  the  workers  prepare  from  honey  and  pollen  by  partial  digestion, 
and  with  which  the  larvae  are  fed,  contains  a  nitrogenous^  plastic^  farma- 
iivc  snhsrance,  from  which  all  the  organs  and  tissues  of  tJie  larvce  are  derived 
and  composed  *  *  >  and  precisely  because  of  this  its  complicated 
composition  it  is  i)eculiarly  susceptible  of  rapid  decomposition  wben 
exposed  to  air  and  moisture;  that  is,  to  undergo  fermentation  and  putre- 
laction.  It  is  hence  obvious  that  pollen,  even  though  having  undergone 
only  a  partial  decomposition,  must  affect  the  bodies  of  bees  and  larvae 
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differently  from  what  it  did  or  would  do  in  its  natural  condition;  and 
there  is  no  longer  a  doubt  that  it  is  from  pollen,  tlius  partially  decomposed, 
tJiat  the  fonl-hrood  ori/^natcs.  That  it  can  readily  imdergo  decomi)osition 
is  manifest.  Moisture,  emanating  in  part  from  unsealed  honey,  and  in 
part  from  the  perspiration  of  the  bees,  becomes  condensed  in  the  hive 
from  external  cold,  and  in  the  fall  and  toward  spring  it  is  frequently 
found  hanging  in  drops  on  the  combs,  just  as  we  find  it  condensed  on 
the  windows  of  our  dwelling-houses.  If  one  of  these  drops  falls  into  a 
cell  containing  pollen,  decomi^osition  of  the  latter  speedily  commences, 
and  is  then  communicated  by  the  bees  to  the  pollen  in  the  other  cells ; 
and  the  cause  of  foul-brood  is  hence  abundantly  present  in  a  hive  thus 
circumstanced." 

The  discovery  of  Dr.  Preuss,  an  eminent  physician  and  mycologist,  is 
that  a  microscopic  fungus,  Cryptococeiia  alvearis,  developed  from  ferment- 
ing matter,  feeds  upon  the  young  larvre,  and  thus  causes  foul-brood;  and 
that  by  means  of  the  numerous  spomles  of  the  fimgus,  the  disease  is 
spread  through  the  hive,  and  finally  through  the  apiary.  To  show  the 
character  of  this  microscopic  pest  wo  quote  the  following  from  the  article 
'  of  Dr.  Preuss,  published  in  the  Bienenzeitung,  and  translated  by  Mr.  T. 
W.  Woodbury : 

"The  foul-brood  fungus,  which  I  have  named  Cryptococcus  alvearis, 
belongs  to  the  smallest  of  the  fungoid  forms.  It  is  round  and  dust- 
shaped,  and  has  a  diameter  of  -^  mUlimeter,  or  j^  line;  consequently 
1,095  can  lie  side  by  side  within  a  Ehenishline,  but  within  a  square  line, 
1,095x1,095,  that  is,  1,199,825,  or,  in  round  numbers,  1,200,000.  The 
cubic  line,  according  to  this,  would  contain  1,440,000,000,000  fungi,  and 
a  cubic  inch  of  foul  brood,  which  consists  of  1728  lines,  would  contain 
2,488,320,000,000,000.  If  we  reckon,  further,  that  a  cubic  inch  of  comb 
contains  50  cells,  the  contents  of  each  would  be  49,706,400,000,000^  in 
round  numbers,  fifty  billions ;  or,  deducting  one-fifth  for  wax,  forty  billions 
of  fangi.^ 

There  is  no  cure  for  this  disease  when  it  has  once  obtained  headway. 
Destruction  of  the  bees  and  honey  and  thorough  purification  of  the 
hive  is  ilia  only  remedy  to  prevent  the  spread  of  the  disease.  As  a 
means  of  preventing  the  disease.  Dr.  Preuss  gives  the  following  direc- 
tions: Feed  no  fermenting  honey;  feed  no  meal,  especially  when  flie 
hive  is  threatened  with  disease;  destroy  carefully  every  particle  of  dead 
and  moldering  matter;  and  avoid  weakening  bees  during  the  brooding 
seasons,  so  that  they  will  not  be  able  proi)erly  to  maintain  the  heat 
necessary  for  the  development  of  the  brood. 

With  the  light  now  thrown  upon  the  nature  of  this  disease  by  these 
•ecent  discoveries,  bee-keepers  may  be  able  to  conquer  the  contagious 
naJad^   .vhep'^'^eT'  it  m^kes  its  appearance. 

.^uiii.g^  Li^o  pc.iL  3cu&vrii  I.  *  icacjv,  jttaaeiii^  jippeaicd  in  Indiana,  Ken- 
■icky,  and  Tennessee,  sw»,cpxng  away  whole  apiaries.  So  quiet  were 
lS  operations  that  the  bee-keepers  became  aware  of  its  existence  only 
^v  the  disappearance  of  their  bees.  The  hives  were  left,  in  most  cases, 
•Jl  of  honey,  but  with  no  brood  and  little  pollen ;  the  whole  appearance 
•fthe  hive  causing  the  casual  observer  to  suppose  that  the  bees  had 
emigrated;"  but  close  observation  showed  that  they  had  died.  We 
^ive  a  numb'^r  of  accounts  from  various  correspondents,  principally  from 
TiHiflTio  MTif    ientP*^*^,  where  this  disease  first  raged. 

-.,^_  y^'^xr'wii     ^nrtholom<*w  DouTitv^  Indiana,  says:    "With  an 
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experience  of  twenty-five  years,  I  have  not  seen  so  disastrous  results 
among  bees  as  in  the  present  year.  We  generally  feel  tliat  all  is  well 
Avitli  our  bees,  if  tbey  have  succeeded  well  in  lajing  up  a  winter  supply 
of  food.  I  have  lost  nineteen  stands  since  the  first  of  November;  in 
some  of  them  as  many  as  forty  pounds  of  honey  were  left,  looking  very 
nice,  and  tasting  as  well  as  any  I  ever  saw ;  no  sign  of  moth  or  any- 
thing wrong  that  I  coukl  see.  The  bees  seem  to  die  mthout  a  cause. 
Tlie  stand  twenty  years  old  is  yet  living.  We  find  in  nearly  every  stand 
plenty  of  food,  but  what  ails  the  bees?  What  the  remedy  ?  If  something 
is  not  done  to  stop  this  fatality,  this  pleashig  and  useful  pastime  will  be 
taken  from  us,  and  our  tables  will  be  robbed  of  honey." 

A.  Leslie,  Pike  County,  Indiana,  says:  "Nearly  all  our  bees  have 
died  in  this  county,  perishing  mostly  in  November,  supposed  to  be  for 
want  of  bee-bread.'- 

S.  G.  Bates,  Boone  County,  says:  "The  mortality  among  the  bees 
this  winter  cannot  be  accounted  for,  since  they  have  plenty  of  food. 
Out  of  twelve  hives  I  this  day  took  three  hundred  pounds  of  honey; 
not  a  young  bee  to  be  found;  the  comb  clear  and  healthy.  My  opinion 
is,  that  the  queei^  from  some  reason,  not  having  deposited  eggs,  is  the 
cause  of  their  death." 

T.  J.  Connett,  of  Austin,  Scott  County,  Indiana,  says:  "There  is  a 
disease  prevailing  to  an  alarming  extent  among  our  bees  this  fall  that  is 
entirely  new,  nobody  being  able  to  find  any  cause  or  remedy.  Old  and 
substantial  swarms  die,  leaving  the  hive  full  of  honey  and  bee-bread. 
Full  three-fourths  of  the  swarms  are  dead,  as  far  as  I  have  heard  from 
them." 

J.  N.  Webb,  Newcastle,  Henry  County,  Kentucky,  says:  "There  were 
no  swarms  last  spring,  so  far  as  is  known.  The  bees,  however,  contin- 
ued to  work  and  lay  up  their  stores  until  some  time  in  August,  or  early 
in  September,  when,  to  the  consternation  and  utter  surprise  of  the  bee- 
raiser,  they  were  all  found  to  have  died.  Many  swarms  left  well-stored 
stands  of  excellent  honey,  amply  sufficient  to  carry  them  through  the 
winter;  and  what  is  more  strange,  comparatively  few  of  the  bees  were 
found  dead  at  the  hives.  What  was  the  cause  of  the  wholesale  destruc- 
tion of  this  useful  and  interesting  insect,  dying  in  the  midst  of  plenty, 
away  from  its  hive,  we  cannot  understand.  Up  to  the  time  when  the 
discovery  was  made,  no  frosts  had  come,  no  atmospheric  change  had 
taken  place,  out  of  the  ordinary  course,  and  in  fact  nothing  to  which  it 
may  have  been  rationally  attributed." 

T.  Hullman,  jr.,  of  TeiTC  Haute,  Indiana,  WTites  as  follows:  "In  Sep- 
tember last,  when  the  first  cold  weather  set  in,  my  bees  began  to  die. 
First,  I  found  in  one  of  my  best  stands,  with  all  the  frames  full  of  sealed 
honey,  and  some  honey  in  boxes,  the  bees  all  dead.  After  that'the  bees  be- 
gan to  die  in  all  my  stands,  mostly  pure  Italians,  and  some  hybrids.  First, 
about  one-third  of  the  bees  would  be  found  dead;  next,  I  would  find  the 
queen  lying  dead  ])efore  the  hive;  and  in  about  a  week  more,  the  whole 
colony  would  be  found  dead  in  and  around  the  hive.  Sometimes  the 
quci»n  would  live  with  a  handful  of  bees.  The  hives  were  full  of  honey, 
gathered  the  latter  part  of  the  season;  and  the  smallest  had  enough  for 
the  bees  to  winter  u])on.  In  this  way  I  have  lost  forty  stands,  and  have 
now  only  fifteen  skeleton  colonies,  which  I  think  will  also  perish  before 
spring.  At  first  I  thought  I  was  the  only  victim,  but  I  have  ascertained 
that  all  the  bees  in  this  neighborhood  have  died,  and  as  far  as  thirty 
mill  s  north  and  eighteen  south.  Yesterday  I  saw  a  letter  from  Ken- 
tucky, liuni  a  man  who  thought  his  bees  had  stampeded  in  the  same 
manner  as  mine,  to  the  hive  of  mother-earth.    Some  colonics  had  broods, 
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others  had  not.  Late  in  October  all  the  queens  commencecl  la;ying 
again.  To  some  colonies  I  gave  three,  queens  in  about  two  weelcs,  and 
they  lost  each  in  turn." 

The  true  cause  of  the  disease  has  not  been  discovered.  Some  attrib- 
ute it  to  the  want  of  poUen;  some  to  poisonous  honey ;  and  some  to  the 
unusually  hot  summer.  Whatever  may  be  the  cause,  the  effect  has  been 
most  disastrous,  throughout  these  two  States. 

BEE  PASTURAGE. 

Apiarians,  to  secure  a  good  crop  of  honey,  are  beginning  to  raise  crops 
for  the  pasturage  of  their  bees.  The  rapid  spread  of  improved  agricul- 
ture has,  in  many  localities,  destroyed  tiie  wild  honey-yielding  plants,  so 
that  the  profits  of  bee-keeping  are  made  to  depend  upon  the  honey-pro- 
ducing qualities  of  cultivated  plants.  Tlie  three  plants  upon  which  Jthe 
chief  reliance  is  placed  are  buckwheat,  mustxird,  and  Alsike  clover. 
Buckwheat  is  the  crop  most  generally  sown,  though  Alsike  clover  seems 
destined  to  supersede  it  in  suitable  soils.  The  advantages  of  the  Alsike 
are  that  its  honey  is  of  a  finer  quality  than  that  of  bjickwheat,  and  that 
it  affords  most  excellent  fodder,  and  fine  fall  pasturage  for  cattle.  Mus- 
tard is  raised  to  some  extent,  and  yields  a  fair  supply  of  honey. 

J.  King,  of  Dubuque,  Iowa,  states  that  he  has  grown  with  profit  the 
purple  cane  raspberry.  Mrs.  Tupper,  of  Iowa,  says  she  has  sown  Alsike 
clover,  and  "esteems  it  above  all  other  plants.'^  J.  T.  Rose,  of  Monroe 
County,  Michigan,  thinks  the  culture  of  Alsike  clover  should  be  greatly 
encouraged,  as  it  is  valuable  for  hay  as  well  as  for  bees.  He  says  that  it 
does  not  kill  out  in  winter,  as  does  the  red  clover  in  his  State. 

J.  R.  Gardner,  of  Montgomery  County,  Virginia,  says:  "1  sowed,  in 
April,  1867,  five  pounds  of  Alsike  or  hybrid  clover,  used  upon  one  acre 
of  moderately  rich  land.  Last  spring  it  came  forward  rapidly  and 
bloomed  profusely  about  the  time  white  clover  came  into  bloom.  My 
bees  worked  on  it  from  early  morn  until  evening,  seeming  to  prefer  it  to 
the  white  clover.  1  cut  the  first  cro])  for  seed,  but  owing  to  the  wet 
spring  it  did  not  yield  much  seed.  The  second  growth  was  very  rapid, 
and  it  again  bloomed  very  fuU,  gi\ing  the  bees  a  fine  pasturage  until 
frost.  I  consider  it  a  valuable  plant  for  bee-pasturage,  as  by  cutting  it 
at  the  proper  season  it  will  make  a  fine  show  of  bloom  in  the  fall,  after 
the  clover  is  gone.  It  is  also  as  valuable  a  hay  crop  as  red  clover,  and 
will  stand  the  winter  better  from  having  a  fibrous  root,  which  takes  a 
strong  hold  in  our  clay  soil.  K  the  farmers  in  the  county  could  be 
induced  to  sow  this  variety  instead  of  red  clover,  bee-keeping,  I  am  sat 
isfied,  could  be  made  profitable  by  using  properly  constructed  hives,  and 
ntroducing  the  Italian  variety  of  the  bee  into  this  country  generally. 

White  clover,  the  linden-tree,  the  golden  rod,  and  the  aster  are  the 
uciiu  support  of  the  honey-bee.  White  clover  and  the  linden-tree  yield 
^»e  best  honey,  while  that  from  the  honey-dew  is  of  an  inferior  quality. 

^'f^,  R.  Rogers,  of  Webster,  North  Cai'olina,  accompanies  his  report 
*  .a  a  specimen  of  a  plant,  of  which  he  says :  ''There  is  a  minute  plant 
i'rowing  around  me,  that  I  have  seen  nowhere  else,  which  keeps  green 
ill  wip^'^r ;  and,  at  the  beginning  of  the  first  open  weather  in  February, 
'^vpT.j  he  earth  with  a  dense  and  beautiful  carpet  of  green,  bearing*  a 
;ivi  yxofusion  of  white  bloom.  Every  warm  day  in  early  spring  the 
^A.      rom  all  the  neighborhood  literally  swarm  upon  it,  drinking  the 

A.u<.*  xrom  its  tiny  cups.     I  do  not  know  its  name  or  its  botanic 

.Wncifto   ^'^v^-'^v  of  Tinfpv^fti    ^Aiifto-p  Pennsylvania,  names  this  plant 
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Pliacelia  parvijloraj  Pursli.  We  hope  bee-keepers  will  pay  attention  to 
l>lants  upon  which  bees  feed,  and  send  specimens  to  the  Department,  in 
ordor  that  a  complete  list  of  honey  and  pollen  yielding  plants  may  be 
obtained. 

The  followino^  list  comprises  some  of  the  plants  from  vrhich  bees  gather 
honey  and  pollen  during  the  feeding  seasons: 

Spring. — Willow,  alder,  aspen  or  poplar,  elm,  maple,  marsh-marigold, 
bopatica,  anemone,  dandelion,  erythronium,  falbidunijj  service-berry, 
( AmeJandiier  Canaderms^)  currant,  gooseberry,  strawberry,  peach, 
cherry,  apple,  pear,  China-tree,  (Melia  Azedarach^)  black-gum,  (Nyasa 
mnltifloraj  whortleberry,  cottonwood,  cornel  or  dogwood,  narcissus, 
honeysuckle,  oak,  red-biid,  f  Ceroid  CanndemisJ  hazle,  yellow  jasmine, 
(Ja^nimim  ordoratisshmimj  sweet-myrtle,  (Myrica  gakjj  magnolia, 
(glancaj  hawthorn,  box-elder,  (Negundo  aceroidcsj)  locust,  azalea. 

Summer, — Red  clover,  white  clover,  raspberry,  blackberry,  cockspur, 
thorn,  whortleberry,  black-haw,  (Viburnum  prunifolitimj  self-heal, 
(BruneUaJ  azalea,'  sour-wood,  (Oxydendrum  arhoi'cuvijj  cinquefoil, 
cucumber,  narrow-leaved  plantain,  horse-chestnut,  'strawberry,  pea, 
honey-dew,  (on  live  oak,)  chincapin,  (Castanea  puniilaj  persimmon, 
linden,  bee-balm,  (Melissa  officinalis  J  maize,  sorghum,  heliotrope,  iron- 
weed,  f  Vcrno7iiaJ  smart-weed,  (Polygonum  FersicariaJ  butterfly-weed, 
(Asclepias  tuberosaj  \iper'8  bugloss,  (Echium  vuJgareJ  cotton  plant, 
buckwheat,  sumac,  catnip,  Spanish  needles,  (Bidens  hipinnatajj  beg- 
gar's lice,  (Cynoglossum  ifort^onf ,/ boneset,  starwort,  (StellariajJ  silk- 
weed,  (Asclepias  cornutij  thistle,  sage,  cardinal  flower,  balsam,  moun- 
tain mint,  (Monarda  didymaj  sweet  marjoram,  lavender,  spearmint, 
I>eppermint,  thyme,  dandehon,  chickweed,  pennyroyal,  sweet  clover, 
speedwell,  (  Veronica^)  poppy,  turnip,  hollyhock,  sunflower,  dahlia,  phlox. 

Autumn. — ^Aster,  golden-rod,  dandelion,  white  clover,  red  clover,  cinque- 
foil. chickweed,  pennyroyal,  artichoke,  phlox,  chrysanthemum. 


SILK  CULTURE. 


it  the  cultiiro  of  silk  can  be  profitably  carried  on  in  the  United 
^  is  clearly  established.  The  success  of  the  experiments  in  Cali- 
j  has  far  surpassed  the  most  sanguine  expectations  of  those  engaged 
}m.    Mr.  Prevost,  the  pioneer  silk  grower  of  that  State,  and  for- 

engaged  in  the  same  pursuit  in  France,  maintains,  after  twelve 
'  experience,  that  California  is  "the  best  silk  country  in  the  world," 
hat  the  manufactured  article,  even  in  its  best  grades,  can  bo  pro- 
[  cheaper  than  in  Europe.  At  an  early  period  silk  was  raised  in 
Qia.  In  1718  experiments  in  Louisiana  were  successful,  and  a  good 
B  of  silk  was  produced.  For  about  forty  years,  silk  of  a  superior 
y  was  raised  in  Georgia,  continuing  to  be  the  leading  and  most 
able  product  of  the  colony  until  it  was  prostrated  by  the  revolution- 
ar.  In  most  of  the  colonies,  prior  to  the  revolution,  the  culture  of 
as  more  or  less  successful,  in  Georgia  and  South  Carolina  especially 
ocoons  of  an  excellent  qujuity  were  produced  in  Pennsylvania,  New 
Yj  Massachusetts  and  Connecticut.  In  1771  a  silk  establishment 
tarted  in  Philadelphia  for  the  manufacture  of  silk  of  native  growth, 
I  for  a  series  of  years  received  a  large  amount  of  cocoons.  The  cul- 
ind  manufacture  of  this  valuable  commodity  are  still  carried  on  in 

of  New  England,  in  New  York,  Pennsylvania  and  New  Jersey. 
delphia,  Paterson,  New  Jersey,  Hartford,  Manchester,  and 
field,  Connecticut,  are  noted  for  their  extensive  silk  manufactures, 
manufactured  silk  product*  of  the  United  Stafes  in  1840  was  valued 
50,000.  In  1844  it  had  increased  to  $1,500,000.  In  1860  the  pro- 
iu  New  York,  Pennsylvania,  New  Jersey,  Massachusetts,  and  Con- 
;ut  was  estimated  at  over  $5,000,000 ;  the  leading  article  manirfac- 
being  sewing  silk.  Since  that  date  the  manufacture  of  silk  in  those 
s  has  been  making  steady  progress,  embracing  a  wide  range  of  arti- 
s  ribbons,  braids,  trimmings,  fringes,  and  different  varieties  of  dress 
1. 

s  a  source  of  great  encouragement  that  the  diseases  which  threaten 
otal  destruction  of  the  native  species  of  silk- worms  in  Europe  do 
revail  in  this  country.  Mr.  Prevost  asserts  that  while  from  twenty- 
0  seventy -five  per  cent,  of  silk-worms  are  destroyed  by  disease  and 
Qpropitious  climate  of  Europe,  few  ever  perish  in  California.  The 
e  from  a  California  correspondent,  published  herewith,  fully  sets 
jc  advantages  possessed  by  that  State  over  the  silk-growing  coun- 
of  Eiu'ope. 

THE  SILK  LSTXEKEST  AT  THE  PARIS  EXPOSITION. 

i  report  of  Hon.  Elliott  C.  Cowdin,  one  of  the  commissioners  rep- 
ting  the  United  States  at  the  Paiis  Universal  Exposition  of  18G7, 
0  whom  was  assigned  the  subject  of  silk  and  silk  manufactui-es, 
ins  much  valuable  information  concerning  the  progress  and  present 
tiou  of  silk  husbandry  and  manufactures  in  foreign  countries,  and 
s  out  many  suggestions  which  cannot  fail  to  be  useful  to  those 
ing  upon  the  culture  or  the  transformation  of  silk  in  this  country. 
3  progressive  development  of  silk  industry'  is  carefully  noted.    lu 
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1812  there  were  iu  seven  of  the  priucipal  towns  of  France  27,000  silk 
looms ;  in  1824  Lyons  alone  had  nearly  25,000,  and  in  1839,  40,000.  In 
the  latter  year  there  were  85,000  looms  m  the  kingdom,  employing  about 
170,000  workmen,  and  the  production  was  estimated  at  840,300,000.  In 
1850  the  silt  goods  produced  were  estimated  at  $75,000,000 ;  in  1855,  at 
8106,500,000 — the  number  of  looms  in  the  emj)ire  having  increased  to 
225,000,  and  the  number  of  workmen  emjiloyed  to  half  a  million.  In 
18G0  the  product  was  estimated  at  $140,000,000.  The  United  States 
purchased  of  French  tissues  alone,  in  1859,  $27,000,000;  in  18G0, 
$20,800,000 ;  on  account  of  the  war  of  the  rebellion,  our  purchases  fell 
to  $5,000,000  in  1801.  The  commissioner  states,  as  the  residt  of  his  ob- 
servations, that  though  the  rebellion  has  been  suppressed,  the  fiscal 
measures  resulting  therefrom  still  have  theii'  effect  upon  the  silk  hus- 
bandly and  manufacture  of  France,  operating  as  they  do  at  the  same 
period  with  the  scarcity  of  indigenous  silk,  and  the  prevalence  of  mys- 
terious disease  among  the  silk-worms. 

The  operations  of  England  in  silk  are  confined  to  manufactures  of  the 
raw  material,  her  uncongenial  climate  not  permittuig  the  rearing  of  silk- 
worms. In  1823  Great  Britain  exported  of  silk  goods  $702,000;  in 
1844,  $3,082,000 ;  in  1856,  $14,800,000;  in  1858,  $11,950,000;  in  1861, 
$11,560,900;  in  1865,  $10,886,000.  A  recent  treaty  with  France  has 
seriously  interfered  with  some  branches  of  the  silk  industry  of  Great 
Britain.  In  view  of  the  fact  that  the  manufacturers  of  England  are 
wholly  dependent  upon  foreign  importations  of  raw  silk,  it  is  well  ob- 
served that  an  instructive  lesson  is  taught  the  citizens  of  our  country, 
where  everything  combines  to  render  the  prosecution  of  this  industry 
pre-eminently  successful. 

The  following  table  is  given  to  show,  as  near  as  can  be  ascertained, 
the  value  of  raw  silk  produced  annually  in  the  nations  of  the  earth : 

Chinese  empire $81, 200, 000 

Japanese  empire 17, 000, 000 

Persia 5, 000, 000 

Asia  Minor 5, 200, 000 

S>Tia 1, 800, 000 

Turkistan  (in  China) 400, 000 

Turkistan  (independent,  in  Asia) 1, 400, 000 

Corean  Archiijelago 100, 000 

France 25, 600, 000 

Italy 39, 200, 000 

Tiu-key  in  Europe 7, 000, 000 

Spain  and  Portugal 3, 200, 000 

Pontifical  States 1, 300, 000 

Greece,  Ionian  islands 840, 000 

Morocco,  Algeria,  Tunis,  MediteiTanean  coast 300, 000 

Basin  of  the  Danube,  Austria,  Bavaria,  Servia,  Hungarj- . .  1, 280, 000 

India 24, 000, 000 

America 1 80, 000 


Total 214, 900, 000 


BRANCHES  OF  SILK  3XANTJFACTUIIE. 

In  silk  industry  there  are  seven  distinct  branches,  or  si)ecialties :  1st, 
the  rearing  of  the  silk- worms ;  2d,  the  filature  or  reeling  of  the  silk  liom 
the  cocoons  j  3d,  the  throwing  or  spinning  of  the  silk  thread ;  4th,  the 
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dyeing  of  the  silk ;  5th,  the  preparation  of  the  silk  threads  for  the 
looms ;  Gth,  th(»  wearing  of  silk  goods ;  7th,  the  spinning  of  waste  silk. 
Commissioner  Oowdin  reports  the  condition  of,  and  i)rogTec>s  made  in, 
the  branches  severally,  as  manifested  at  the  Paris  Exposition. 

In  regard  to  the  lirst,  for  puri)oses  of  reproduction  it  is  important 
to  choose  cocoons  of  the  largest  size,  and  those  the  most  successfullj" 
reared  and  least  affected  with  any  malady  during  the  course  of  their  de- 
velopment. These  cocoons  are  recognized  by  the  regularity  of  their 
form,  the  roundness  of  their  extremities,  the  fineness  of  grain  on  the 
surface,  and  the  solidity  and  thickness  of  the  layers  or  silky  envelopes. 
The  male  cocoons  diJft'er  from  the  female  in  shape  and  size ;  the  former 
being  smaller,  and  presenting  a  cavity  upon  their  back ;  the  latter  pre- 
sent the  figure  of  an  olive  or  the  egg  of  a  small  biid.  After  collecting, 
the  cocoons  should  be  of  a  golden  yellow  color,  and  exhibit  no  spot  or 
stain  of  any  kind.  After  having  put  a  certain  number  of  male  cocoons 
on  one  side,  and  of  females  on  the  other,  w^eigh  both  parts  to  find  the 
average  weight  of  each,  and  every  time  this  average  is  exceeded  there 
is  a  presumption  that  excellent  cocoons  are  obtained  for  reproduction, 
all  other  things  being  equal.  Cocoons  of  an  exceptional  bulk  are  generally 
the  result  of  two  grubs  united  under  the  same  envelope.  Their  product 
is  known  as  "doubles,''  and  is  always  inferior,  being  valued  at  hardly 
one-third  the  price  of  the  normal  product.  An  Italian  silk  liusbandman 
exhibited  at  the  Exposition  an  apparatus  designed  to  prevent  these 
doubles  in  the  breeding  of  worms.  It  is  an  arrangement  of  cells  made 
of  light  wood,  each  one  having  only  the  bulk  necessary  for  a  single 
grub.  Each  insect,  therefore,  at  the  proper  time,  has  its  own  case,  and 
doubles  are  rendered  impossible.  The  inventor  also  claims  that  liis  sys- 
tem aftbrds  facilities  for  the  choice  of  the  best  reproducers,  and  prevents 
coupling  between  grubs  of  the  same  family,  consanguinity  being  by 
many  considered  as  one  cause  of  the  rapid  deterioration  of  the  breed. 
The  coupling  accomplished,  the  females  are  removed  and  made  to  lay, 
each  in  her  own  cell,  in  such  a  way  as  to  admit  of  the  eggs  of  each  lay- 
ing being  separately  weighed.  For  good  chances  of  success  each  laying 
should  weigh  at  least  sixty  or  seventy  grams  (i)er  kilogram  of  cocoons,) 
each  gram  to  contain  thirteen  hundred  and  fifty  to  fifteen  hundred  eggs. 

The  best  known  Tarieties  of  silk- worms  are  seven  in  number.  The  com- 
mon silk- worm  {Bomhyx  mori)  is  the  species  most  in  use,  and  produces 
the  best  silk ;  it  feeds  on  the  leaves  of  the  mulberry  tree,  and  attains 
its  full  growth  in  about  six  weeks.  The  castor-oil  plant  silk-worm 
(Bomhyx  arrindia)  is  a  native  of  Bengal  and  British  India,  and  lives  on 
the  food  indicated  by  its  name.  It  has  been  successfully  propagated  in 
Europe,  where  its  silk  product  is  found  to  be  supple  and  durable,  but 
almost  destitute  of  luster.  The  ailanthus  silk- worm  {Bomhyx  Cynthia) 
is  indigenous  to  the  temperate  regions  of  China.  It  produces  an 
elongated  cocoon,  of  a  reddish  shade,  from  which  a  strong  and  durable 
tissue  is  made.  This  worm  w^as  introduced  in  France  in  1858,  and  it^ 
silk  is  growing  in  importance  and  industrial  value.  The  Tusseh  silk- 
worm {Bomhyx  mylitta)  lives  in  a  wild  state  in  Bengal,  and  in  the  woods 
of  the  hot  regions  of  India.  Its  food  is  the  leaves  of  the  jujube  tree. 
Their  cocoons  produoe  a  tine  and  brilliant  silk.  Every  eftbrt  to  repro- 
duce this  worm  in  France  has  failed.  The  ^vild  silk-worm  of  Japan 
{Bomhyx  Yama  Mai)  has  been  successfully  reared  in  France.  The  leaves 
of  the  oak  and  i^milar  trees  are  its  only  food.  It  is  easy  to  raise,  and 
furnishes  a  cocoon  of  greenish  yellow,  and  can  be  reeled  into  a  beautiful 
silk.  The  Bomhyx  Cecropia  is  indigenous  to  the  temperate  regions  of 
North  America,  and  found  principally  in  the  Carolinas,  Louisiana  and 
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Virginia.    Its  food  is  the  elm,  the  willow,  and  other  trees.    The  cocoon 
is  of  loose  texture  and  coarse  sUk. 

THE  MANUFACTUEE  OF  SILK. 

To  transfer  cocoons  into  the  raw  silk  of  commerce  a  basin  and  reel 
only  arc  used ;  the  foimer  containing  warm  water  to  soften  the  gum  of 
the  envelope,  so  that  the  silken  layers  of  the  cocoon  may  be  set  free. 
In  reeling,  a  certain  number  of  threads  of  the  cocoons,  in  proportion  to 
the  standard  of  raw  silk  intended  to  be  produced,  are  united  by  pressure 
and  twisting.  This  union  of  raw  threads  is  known  as  grSge  or  raw  silk. 
Great  care  must  be  taken  to  prevent  the  threads,  issuing  wet  and  gumm^ 
from  the  basin,  from  adhering  together ;  a  sufficient  distance  l^tween 
the  basin  and  the  reel,  to  permit  a  partial  drying  must  be  allowed,  and 
a  guide-thread  be  so  arranged  as  to  secure  a  zigzag  movement,  which 
prevents  the  threads  from  crossing  one  another.  The  following  sugges- 
tions in  regard  to  this  branch  of  the  work  are  given :  The  degree  of  pre- 
vious preparation  should  vary  with  the  durability  of  the  silky  couches, 
ha\'ing  regard  to  the  age,  breed,  and  origin  of  the  cocoons.  If  prepared 
too  much,  the  result  would  be  that  more  silky  matter  would  be /yielded 
by  the  fitst  layers  than  there  should  be.  This  superfluous  matter  would 
be  only  waste,  and  would  possess  a  value  much  inferior  to  that  of  fine 
silk.  K  the  cocoons  are,  on  the  contrary,  insufficiently  prepared,  they 
present  a  resistance  to  the  winding  off,  which  causes  the  breaking  ot 
the  thread,  and  leads  to  a  new  source  of  waste.  The  workmen  ought 
to  possess  great  skill  in  joining  a  new  thread  to  thread  in  work.  He 
should  be  competent  to  select  the  most  opportune  moment  to  assure  the 
regularity  of  the  j)roduct,  so  that  the  trace  of  these  successive  connec- 
tions may  be  imperceptible  to  the  eye,  and  thus  avoid  knots,  coarseness, 
curls,  or  dots.  Nor  will  rare  skill  in  these  particulars  produce  the  effect 
desired  unless  the  wheel  revolves  with  a  filed  and  steady  velocity  of  at 
least  five  hundred  meters  per  minute.  Without  this,  the  thread,  instead 
of  being  smooth  and  brilliant,  would  be  rough  and  dull.  A  too  slow  move- 
ment would  not  dress  the  thread  sufficiently,  clasped  as  it  is  very  tightly 
by  its  peculiar  position,  and  fixed  under  the  form  of  a  figure  8  in  tiie  layers 
of  the  cocoon.  A  movement  too  slow  causes  those  undulations  which 
give  the  dull  appearance ;  while  the  development  of  the  thread  in  the 
straight  line  by  the  more  rapid  movement  permits  the  reflection  of  the 
light  in  those  perfect  and  determined  conditions  which  give  brilliani^y 
to  the  finest  silk. 

At  the  Paris  Exposition  almost  every  European  nation  was  repre- 
sented by  difl'erent  mechanisms  employed  in  the  manufacture  of  silk. 
Mr.  Cowdiu  is  carefid  to  name  the  uses,  and  particularly  describe  the 
best  of  these. 

A  very  ingenious  apparatus,  invented  by  G.  Honneger,  of  Switzerland, 
for  the  .sorting  of  silk  threads  was  exliibited.  This  fnachine  receives  on 
the  one  i)art  a  series  of  silk  skeins,  to  each  of  which  correspond  a  num- 
ber of  bobbins  or  reels,  equal  to  that  of  the  varied  bulk,  supposed  to  be 
contained  in  the  skein.  Each  bobbin  will  receive  the  portion  of  the 
thread  of  tlic  titre  for  which  it  shall  have  been  designated.  For  this 
])iin)ose,  the  thread  which  is  rendered  from  the  skein  to  the  bobbins  is 
;:;uided  automatically  by  a  mechanism  for  gauging,  extremely  sensitive, 
iind  so  iUTrtii.i^ed  that  the  grege  or  raw  silk  in  passing  acts  upon  a  lever 
v.liieli  (liicits  (he  silk  upon  the  proper  bobbin.  The  variation  in  the 
liulkcf  the  product  is  the  point  of  departure  in  the  variation  of  the 
p::i\i\('  Iv^ver,  v.luch  directs  the  thread  to  the  reel  proper  to  receive  it. 
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By  the  employment  of  this  machine,  it  is  thought,  the  cheap  silk  of  the 
East  may  lind  more  extensive  applications,  and  contribute  to  a  new 
development  in  silk  industry. 

Professor  Alcan  exhibited  an  apparatus  for  testing  the  tenacity  and 
elasticity  of  lilaments  and  threads,  and  determining  the  degree  of  ten- 
sion most  suitable  to  be  employed  on  any  given  thread.  The  instrument 
is  described  as  one  of  rare  precision,  very  simple,  and  not  expensive. 

The  throwing  of  silk  is  intended  to  give  a  peculiar  appearance  to 
the  threads,  which  partly  determines  w^hat  is  called  the  grain  of  the 
stuff.  It  requires  accui*atii  knowledge  and  rare  skill.  The  machines 
exhibited  at  the  Exposition,  used  in  this  branch  of  silk  industry,  were 
those  employed  in  the  best  factories,  especially  those  of  Switzerland. 
These  consisted  of,  1st,  a  series  of  taveUeH  to  wind,  clean,  and  equalize 
the  threads  during  thou'  automatic  winding  olf;  2d,  an  apparatus  to 
unite  and  double  the  threads,  with  a  mechanism  for  instantly  stopping 
the  machine  whenever  a  thread  breaks ;  3d,  a  machuie  to  give  the  first 
twist  to  the  double  threads  in  the  direction  determined  for  the  produc- 
tion of  the  tram  or  woof;  4th,  a  second  machine  to  retwist  together  two 
threads  already  twisted  separately,  thus  producing  organzine.  The 
object  of  these  machines,  which  are  simple  in  their  constraction,  is  to 
obtain  constantly  an  evenly  twisted  product. 

The  attempt  to  unite  in  a  single  operation  the  winding  off  of  cocoons 
and  the  throwing  of  silk  has  not  been  successful.  Commissioner  Cow- 
din  refers  to  the  mechanism  exhibited  by  the  Italians  and  French,  and 
claimed  as  solutions  of  the  problem,  as  possessing  minor  interest,  and 
affording  little  encouragement.  It  is  his  opinion  that  the  desired  pro- 
cess, which  is  enticing  in  appearance  as  a  gi'cat  saving  of  time,  labor, 
and  money,  is  deceptive,  demanding  an  expense  much  ^eater  than  that 
of  the  separate  operations,  and  that  it  would  yield  interior  products  of 
inconsiderable  value.  Simultaneous  tv>isting  and  throwing,  however, 
may  be  employed  with  a  cortain  success  when  the  cocoons  are  of  an  in- 
ferior quality  and  dilhcult  to  wind  off,  such  as  double  cocoons,  so  that 
the  operator  in  twisting  them  directly  can,  at  the  best,  obtain  silk  of  a 
very  inferior  grade,  fit  only  for  worldng  common  cordonnety  (braid,  bind- 
ing, twist,  lace,  &c.) 

The  "waste"  occasioned  by  the  various  manipulations  of  silk  until  it 
becomes  stuff,  has  long  been  utilized,  and  also,  more  recently,  since 
silk  became  very  high,  the  chiffons^  or  rags  of  that  material.  In  the 
show-cases  of  the  Exposition,  France  and  Switzerland  displayed  threads 
made  from  waste,  which  rivaled  in  beauty  of  appearance  the  most'lus- 
trous  silks,  and  at  one-half  the  price.  The  residt  is  obtained  by  atten- 
tion to  details  in  the  manufacture.  When  the  threads  from  waste  have 
oeen  produced  with  the  greatest  care,  well  purified,  well  combed,  i)er- 
fectly  prepared  and  spim,  a  thin  layer  of  warm  gelatine  or  isinglass  is 
rpplied  to  them  when  stretched  and  in  motion.  Sweepings  of  threads, 
'^•-merly  thrown  avc^ay  because  the  workmen  could  not  unnivel  them, 

yj  iiow  made  valuable  by  the  use  of  ingenious  and  effective  machines. 

hott^  ^naclunes  take  the  rag  or  piece  of  silk  at  their  entrance,  and  re- 

•  XV  the  exit  in  the  form  of  filament's,  classed  in  lengths  and  fine- 

;iopor  to  be  submitted  to  the  machines  for  decomposing  thecMffon 

These  machines  were  not  exhibited  at  the  Exposition  by  thein- 

ors,  from  fear  of  imitation  by  countries  w^here  inventions  are  not 

'lAictod  by  patents. 

Merring  to  the  dyeing  of  silk,  Mr.  Cow^din  says: 
he  invention  of  those  colors  derived  from  coal  has  principally  con- 
. .  ori  f  o  or  r» an  s^d  ^  ^^evoi "  t i  on  { ^^  f  h  a,  a  rt  of  d  ^eiug.    The  new  materials 
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have  permitted  dyers  to  obtain  colors  of  unprecedented  .splenaor,  com- 
bining shades  of  mitrvellwis  variety  with  extreme  delicacy.  Looking 
through  the  Exhibition  we  might  almost  say,  in  the  presence  of  results 
obtained  in  this  direction,  there  is  now  nothing  impossible.  Still,  close 
by  the  side  of  products  so  admirable  in  respect  to  dyeing,  we  saw,  on  the 
contrary,  much  still  left  to  be  accomplished.  We  refer  to  the  attempts 
made  for  some  time  to  gild  and  silver  threads  of  silk.  Some  si>ecimens  of 
silk  of  this  kind  exhibited  denote  processes  still  in  a  crude  state,  which 
do  not  yet  supply  any  product  capable  of  being  used  to  advantage." 

The  plain  silks  of  France,  Switzerland,  and  Northern  Germany  attracted 
great  attention  on  account  of  their  thorough  finish  and  general  excellence. 
They  were  exhibited  with  the  special  notice  that  the  wearing  was  done 
by  motive  i)ower.  The  improvements  in  the  looms  of  these  nations 
secures  cleanness,  purity,  and  brilliancy.  A  French  apparatus  has  been 
introduced  to  polish  plain  stufis  automatically.  This  machine  ix)ssesse8 
all  the  advantages  of  hand-polishing,  acting  with  only  a  little  iwlish  and 
in  parts.  Automatic  looms  for  the  manufacture  of  velvet  stuffs  are 
of  two  kinds,  one  for  working  two  pieces  at  a  time,  and  the  other  a 
piece  singly.  By  the  former,  various  articles  in  silk,  and  the  most  beau- 
tiful plushes  for  hats  are  made.  For  the  manufacture  of  striped  and 
plaid  silks  the  Scotch  looms  excel  all  others.  In  the  silks  for  toilette, 
especially  in  fa^nnis^  or  figured  goods,  a  fineness  and  neatness  that 
seemed  almost  impossible  has  been  attained  by  French  industry  alone. 
Ingenuity  has  been  tasked  to  simpHfy  the  Jacquard  loom  and  render  it 
capable  of  producing  still  more  extensive  results. 

At  the  Exposition,  products  of  the  silk-ribbon  loom  were  exhibited 
by  the  manufacturers  of  Saint  fitienne,  Basle,  Prussia,  Alsace,  and  other 
sections.  Saint  Iiltienue  contains  90,000  inhabitants,  and  gives  employ- 
ment to  23,022  persons,  of  which  the  greater  part  are  women  and  girls. 
It  has  15,000  looms.  The  value  of  its  productions  in  1866  was  $12,000,000, 
five-sixths  of  which  were  sold  to  the  United  States,  England,  and  to  the 
city  of  Paris.  Basle,  with  a  x)opulation  of  65,000,  has  6,000  looms.  At 
Alsace  steam  was  first  employed  in  the  manufacture  of  ribbons.  Some 
of  the  ribbon  factories  run  200  looms  by  a  steam-engine  of  thirty  horse- 
power, and  employ  600  persons. 

In  the  opinion  of  the  commissioner,  four  of  the  seven  industrial 
branches  employed  in  the  transformations  of  silk  can  firom  this  period 
develop  themselves  in  America  without  any  difficulty,  and  soon  take 
the  high  j)osition  already  attained  by  cotton  industry,  namely : 

1.  The  tlirowiug  of  silk,  consisting  in  the  employment  of  apparatus 
more  simple  and  also  less  difficult  to  direct  than  the  greater  part  of  the 
machines  in  the  factories  of  the  United  States.  It  is  as  easy  for  the 
United  States  as  for  England  to  obtain  immediately  a  supply  of  raw  silk 
in  China,  Japan,  and  even  in  the  Levant  and  India.  It  is  not  improbable 
that  New  York  may  become  as  important  a  dei)0t  for  Asiatic  silks  as 
London  now  is.  This  may  be  accomplished  through  the  medium  of  the 
Pacific  railroad.  The  raw  material  having  thus  reached  New  York,  will 
be  distributed  not  only  among  our  own  manufacturers,  but  portions, 
doubtless,  will  be  exported  to  foreign  countries.  Let  England  Ix^  taken 
as  an  example  in  this  industry.  In  less  than  fifty  years  the  silk  u)anu- 
tacture  of  Clreat  Britain,  which  does  not  upon  her  own  soil  produce  a 
single  pound  of  raw  material,  has  arrived  at  such  a  degree  of  develop- 
ment as  to  give  employment  to  a  large  amount  of  capital  and  to  about 
110,000  looms,  and  direct  occupation  to  some  200,000  persons,  not  includ- 
ing those  engaged  in  the  ribbon  and  silk  hosiery  manufacture. 

2.  The  dyeing  of  silk,  already  an  established  branch  of  American  Indus- 
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try,  needs  only  the  encouragement  to  be  derived  from  the  establishment 
of  co-operative  branches  to  compete  successfully  with  European  skill. 

3.  As  to  the  regeneration  and  spinning  of  silky  waste  of  all  kinds,  the 
United  States  find  themselves  in  as  good  a  position  as  most  otlier  coun- 
tries to  undertake  a  work  of  this  sort,  inasmuch  as  they  possess  equal 
facilities  for  ])rocuring  the  waste  and  raw  silk.  This  branch  of  industrv 
in  France  gives  employment  to  more  than  30,000  workmen,  and  the  annual 
production  exceeds  $20,000,000. 

4.  With  regard  to  the  automatic  weaving  of  plain  stuffs,  the  United 
States  already  compete  successfully  with  the  more  experienced  nations 
of  Europe.  Looms  exhibited  by  American  constructors  at  the  Paris 
Exposition  were  highly  appreciated  for  their  ingenious  contrivances 
and  remarkable  improvements. 

Three  specialties  remain,  therefore,  to  excel  in  which  time  and  eflfort 
only  are  necessary,  viz :  The  tearing  of  silk-worms,  the  reeling  of  the 
cocoons  into  raw  silk,  and  the  weaving  of  figured  goods.  As  has  already 
been  shown  in  this  article,  the  culture  of  the  mulberry  in  many  portions 
of  this  countrj^  has  proved  very  successful — in  some  eminently  so.  The 
cocoons  of  California  are  equal  to  any  in  the  world.  Native  silk  once 
supplied  in  sufficient  quantities  to  enlist  the  inventive  genius  and 
mechanical  aptitude  of  our  people,  will  speedily  solve  the  problems 
presented  in  the  remaining  specialties  just  cited.  The  countay  which 
produces  the  most  skillful  and  careful  spinners  of  wool  and  cotton  manu- 
factures will  not  despair  of  arriving  eventually  at  the  successful  produc- 
tion of  the  many  kinds  of  silk  goods  within  its  province. 

MANUFACTURING  IN  THE  UNITED  STATES. 

• 

The  present  processes  in  American  silk  manufacture  are  thus  described 
in  the  New  York  Tribune,  with  a  reference  to  the  localities  and  personnel 
of  the  business  at  the  present  time: 

"  The  first  process  is  to  sort  the  raw  silk  into  sizes,  great  care  being 
required  in  every  stage  that  the  threads  be  equal  in  size,  as  inequality 
would  produce  a  manufacture  of  uneven  and  unmanageable  twist.  It  is 
then  soaked  in  soapy  water  to  dissolve  the  gum  and  render  the  thread 
pliable  and  elastic.  The  skeins  are  slipped  upon  octagonal,  wicker 
'swift'  reels,  a  dozen  or  more  of  which  revolve  on  an  axis  fastened  on  the 
legs  of  each  table.  A  thread  from  each  reel-skein  passes  upward  over  a 
smooth  metal  or  glass  rod,  fixed  on  the  lateral  edge  of  the  table  to  its 
revolving  bobbin,  upon  which  it  is  wound.  Alter  this  process  the  thread 
is  guided  between  the  contigiious  edge  of  two  sharp  steel  knives,  resem- 
bling scissors,  which  cleans  it  of  gummy  lumps  and  clinging  waste,  to 
another  bobbin.  This  process  occasions  considemble  waste.  The  finer 
and  more  reguhir  threads  are  now  Uiken  for  nmking  organzines,  which 
are  the  warps  of  woven  gooils.  Coarser  threads  are  taken  for  ti*ams  or 
wool's.  The  most  inferior  are  used  for  the  maiuifacture  of  sewing-silks. 
Loose  and  broken  ends  are  corded  like  cotton  and  spun  into  tioss  for 
embroidery.  The  twistuig  or  *  throwing'  process  is  done  by  passing 
the  thread  of  raw  silk  from  an  upright  bottom  through  the  eye  of  a 
craned  wire  liyer,  which  rapidly  si)ins  with  the  top  of  the  bobbin  itjvojv- 
ing  above.  This  thread  is  called  a  *  single,'  and  for  organzines  receives 
from  twelve  to  nineteen  twists  to  the  inch.  Organzines  or  trams  are 
made  by  twisting  together  two  of  these  twisted  threads  in  an  opposite 
direction  to  the  former  single  twist,  at  the  rate  of  from  ten  to  seventeen 
tuiiis  to  the  inch;  the  two  threads  having  previously  been  wound  jiaral- 
lei  upon  one  bobbin,     Organzines  receive  tight  twisting,  to  Induce 
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• 

liinl  elasticity.  A  swing  of  two  twists  to  the  inch  sometimes 
c  (•ents  to  tiie  i)onnd  in  the  cost  of  labor,  but  may  occasion 
loss  in  weaving.  Two  or  three  threads  of  raw  silk  twisted 
wo  or  four  times  to  the  inch  is  tram,  shute,  or  woof.  In  weav- 
woof  has  little  or  no  strain  upon  it,  and  it  fills  up  the  warp 
y  being  soft  and  loose.  The  twist  in  silk  threads  is  set  by 
ns  and  drying.  Skein  sewing-silk  is  made  of  three  to  ten  threads 
together,  and  two  of  these  latter  doubled.  Sewing-machine 
•ebly  twisted.  Button-hole  twist  is  the  same,  with  a  tighter 
?wists  in  the  single  threads  of  sewing-silks  are  ten  to  fifteen 
ach;  and  the  doubled,  eight  to  twelve.  The  organzines  are 
to  skeins  of  one  or  two  thousand  jards  each,  care  being  taken 
them  of  the  exact  length,  as  that  compared  with  their  weight 
es  the  quality  of  the  goods  to  be  woven.  The  American  sew- 
machine  is  a  great  improvement  over  the  old-fashioned  one. 
id  of  a  few  girls,  the  former  at  once  doubles  and  twists  the  silk, 
8  it  into  skeins  of  equal  length ;  and  it  turns  out  one  hundred 
aty-five  pounds  a  week.  The  cost  of  throwing  raw  silk  into 
es  is  four  to  five  dollars  per  pound,  a  great  proportion  of  that 
labor.  Trams  cost  less.  After  weighing,  the  threads  go  to  the 
o  is  charged  with  the  weight ;  also  with  the  number  of  skeins, 
anul'acturer  knows  how  much  of  each  color  should  be  returned, 
id  or  error  can  hapi)en.  Up  to  the  time  the  silk  goes  to  the 
re  is  a  loss  of  three  to  nine  per  cent,  from  cleaning,  breaMng, 
loses  eighteen  to  twenty-live  per  cent,  of  the  weight  in  dyeing 
filing  off  of  the  worm  gum,  which  is  made  up  greatly  by  sur- 

with  sugar  or  dye.  In  the  dye-house  the  silk  skeins  are  tied 
it  tangling,  and  boiled  for  four  or  five  hours  in  coarse  linen  bags, 
[  the  hemi)y  colors  attain  a  luster.  Yellowish  colors  are  *  coun- 
to  pure  white  by  the  use  of  a  little  blue  dye.  This  white 
)sts  sixty  cents  a  pound — less  than  any  other  color.  Of  white 
le  maniifacturer  receives  back  from  the  dyer  twelve  ounces 

pound.  The  aniline  or  bright  colors  cost  $1  50  to  $3  50  a 
>  dye.  The  bright  greens  are  the  most  expensive.  They  also 
reive  ounces  to  the  pound.  High  colors  are  cheajiened  in  the 
y  the  addition  of  three  oimces  of  sugar  to  twelve  of  silk.    Drabs 

are  dyed  with  sumac  at  a  cost  of  a  dollar  a  pound,  and  return 
ounces.  Blacks  ai*e  dyed  with  nitrate  of  Iron  and  cutch,  and 
rood,  a  bluish  shade,  especially  for  velvets,  being  desirable. 
rks  return  fourteen  ounces;  plain  blacks  the  full  complement, 
ing  compensated  by  surcharging.  Surcharging  can  be  carried 
s:tent  of  trebling  the  weight  of  the  silk.  Alter  dyeing,  the 
e  dried  on  bars  in  a  close-steamed  room,  and  then  lustered  by 
>ver  hot  cylinders.  Sewing-silk  is  softened  by  wringing,  and 
skeins  for  sale.    Trams  and  organzines  are  then  rewound  upon 

and  again  rewound  to  give  a  proper  tension  to  the  thread 


}avmg. 


rBESENT  co^T)ITIo^'  A^^)  prospects. 

is  llie  extent  to  which  the  American  trade  has  usually  been 
hough  pongees  and  foulards  were  woven  in  Connecticut,  and  rib- 
alt  iiiiore,  twenty  years  ago.  During  the  last  ten  years  the  manu- 
L  ribbons  has  increased  rapidly.  The  Cheney  Brothers,  of  Hart- 
niakiug  great  quantities  of  parasol  coverings ;  the  DoleCom- 
\i torsou,  !Nr.  J.,  are  making  tailors'  trimmings,  .sc-nfs,  and  braids. 
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Dexter,  Lambert  &  Co.,  of  the  same  city,  make  this  season  3,000  yards 
of  knotted  fringes,  and  2,500  yards  of  bullion  iiinges,  per  day,  drinng 
foreign  goods  out  of  the  market.  The  processes  of  trimming  manufac- 
ture are  too  intricate  and  tedious  for  popular  description.  An  examina- 
tion of  the  goods  will  show  a  delicately  knotted  thread,  on  a  base  of 
cotton  wound  with  silk.  Broad  silks  are  woven  upon  the  plain  loom, 
and  figui\?d  ones  upon  the  Jacquard.  The  operations  are  aelicato  and 
costly.  To  get  the  proper  length  of  warp  for  piece,  and  at  the  same  time 
to  lay  a  sufficient  number  of  the  warp  threads  together,  amounting 
sometimes  to  5,000  or  G,000,  tho  threads  fix)m  a  great  number  of  bobbins, 
rolling  in  a  frame  like  the  old  school  counting-frame,  are  reeled  back- 
ward and  forward  together  on  a  large  reel.  These  again  aiv,  i-ewound 
upon  a  large  drmn  to  give  them  tension  and  lay  them  the  right  distance 
apart,  the  operation  being  afterward  completed  by  passing  each  thread 
by  hand  between  the  teeth  of  a  largo  brass  comb,  and  while  thev  are 
stretched  cleaning  them  by  hand  with  small  scissors.  Narrow  gooosare 
woven  upon  a  small  adaptation  of  the  plain  or  the  Jaequard  looms,  a 
dozen  or  more  of  which  are  operated  upon  the  same  table.  Watered 
goods  are  made  by  laying  a  piece  of  woven  plain  goods  upon  another, 
and  passing  them  between  iron  cylinders,  one  heated,  the  tension  and 
abrasion  of  the  surfaces  producing  the  watered  efl'ect.  In  chin4  goods^ 
tihe  figure  is  painted  upon  the  close  ^varp  and  woven  in  by  the  woof. 
"  Shot"  goods  are  woven  with  the  warp  of  one  color,  and  the  woof  of 
another.  For  the  best  ribbons  Italian  waq^s  are  used.  Bandannas  and 
other  loose  goods  are  made  of  waste  and  cocoon  covers,  scutched, 
chopped,  and  spun  like  cotton.  This  "  spun''  is  also  used  by  some  Ameri- 
can manufacturers  for  tho  woofs  of  broad  goods.  The  Mun*ay  mUl,  at 
Paterson,  was  about  to  be  used  in  this  trade  before  it  was  recently 
burned.  Inferior  silks  are  produced  altogether  from  "  spun,''  but  the 
latter,  being  loose  in  texture,  is  best  if  used  as  a  woof,  with  a  web  of 
pure  silk  warp,  when  it  makes  a  good  article. 

"At  the  present  time  America  u  silk  fabrics  are  competing  favorably  with 

Einropean  goods.    J^i  braids  and  trimmings  we  have  driven  foreigners 

out  of  the  market,  and  our  ribbons  are  purchased  as  freely  as  theirs. 

But  it  is  with  broad  silks  that  the  manufacturer  will  experiment,  and 

])roduce,  and  succeed,  during  the  next  ten  years.  P.  G.  Givenaud,  of  West 

Hoboken,  N.  J.,  and  John  K.  Sterns,  of  First  Avenue,  New  York,  now 

turn  out  respectively  several  thousand  yards  of  gron  grain  silks  per  week. 

which  no  man  in  the  trade  can  tell  from  the  best  imported  articles,  ana 

which  retail  on  Broadway  for  ^o  per  yard.    With  the  present  tariff  of 

sixty  per  cent.  American  manufacturers* can  throw  and  weave  silk  goods 

it  a  profit  of  fifteen  per  cent.  There  are  now  in  Philadelphia-  thirty  trim- 

aing  factories,  those  of  Graham,  Horstmann,  (carriage  and  military 

rimmings,)  and  Ilensel  &  Comet,  being  the  largest.    At  Hartford  and 

^outh  Manchester,  Conn.,  the  Cheney  Brothers,  who  have  been  engaged 

«»  the  business  for  thirty  years,  employ  1,000  hands,  and  have  the  follow- 

■rg  caj)aeity  per  annum:  00,000  pounds  of  thrown  silk,  00,000  pounds  of 

)ateiit  spiui,"  100,000  pieces  of  belt  ribbons,  and  000,000  yards  of  wide 
;oods,  c!0]iiprising  dress  silks,  gros  grains^  poplins,  foulards,  and  pongees, 
'he  Dole  Manufacturing  Company,  which,  in  1865,  built  at  Paterson, 
>*.  J.,  a  mill  probably  as  large  as  any  in-  Europe,  having  a  mean  length 
A  375  ieet,  and  a  height  of  four  stones,  turn  out  3,000  pounds  of  manu- 
acturcd  threads  per  month,  1,000  gross  of  silk  braids,  000  gross  of  hat 
^inds,  and  3,500  yards  of  serge,  perfoiming  within  the  mill  every  oper- 
icion  riccessary  to  produce  the  goods  from  the  raw  thread,  and  employ- 
er •^^w'  imniKi   posifix  -.hiuirftT   if  Pnt4^»*«^n  machinists.    John  K.  Sterns^ 


SILK   CULTURE.  291 

)t'  New  York,  i.s  inakiu^  400  yurtlsof  woven  goods  per  diiy,  and  M.  Give- 
laud  over  300.  ])exter,  Lambert  &  Co.,  at  Paterson,  X.  J.,  make 
000  to  75,000  yards  of  dress  trimmings  j}ev  month,  and  during  the 
t  spring  season,  manufactured  12,000  dozen  yards  of  bullion  trim- 
mngs.  Hainil  &  Booth's  Passaic  !Mill,  beside  making  trams  and  organ- 
sines,  is  employed  in  the  manufacture  of  dress  goods.  Nearly  all  tho 
Paterson  mills  are  engaged  in  this  specialty,  the  Dole  Company  having 
introduced  a  large  nrnnber  of  improved  American  looms;  and  the 
Murray  mill,  which  was  burned  in  May,  but  will  bo  rebuilt,  will  be 
employed  in  weaving  broad  goods  of  net  warps  and  ^'  spun"  iillings. 
Ajnerican  dyers  are  succeeding  in  producing  as  line  shades  of  color  as 
the  French.  Claude  Grepj^o,  at  Paterson,  with  thirty-five  dyers,  some 
of  them  from  France,  is  daily  turning  out  350  pounds  of  dyed  silk,  the 
colors  of  which  are  equal  to  any  producd  at  Lyons  or  Saint  I5tienne.  The 
American  velvet  mill  started  at  Paterson  a  few  years  ago  failed.  Xew 
York  City  contains  probably  fifty  establishments  for  various  gTades  of 
the  manufacture ;  many  of  them  are  small.  At  Schenectady,  Troy,  and 
Yonkers,  are  also  several  niilLs.  Paterson  is  the  headquarters  ol  the 
trade  and  contains  fifteen  factories.  The  operatives  are  mostly  children 
of  mechanics,  the  miijority  of  them  girls,  Avho  earn  from  $4  to  $7  i>er 
week.  In  the  trimming  imd  weaving  mills,  skilled  operatives  brought 
from  Lyon>s  receive  as  much  as  $35  a  week  for  piece  work  during  the 
spring  season,  and  girls  trained  to  thi'  labor  can  earn  $9  and  $10  a  week. 
Some  of  the  mills  iu  Connecticut  and  Ilobolvcn  employ  operatives,  as  in 
Enroi)e,  to  take  the  materials  and  weave  the  goods  at  home." 

THE   AXXI'AL   PKODUCTION   OF  SILK. 

The  annual  i)roduction  of  raw  silk  is  estimated  at  $21^1,000,000,  oi 
which  America  is  credited  Avith  a  mere  trifle  at  present;  but  twenty 
years  will  probably  make  a  great  change.  Eighty  years  ago  the  value 
of  the  silk  goods  manufactured  annually  in  France  was  $5,000,000;  now 
it  is  $150,000,000.  The  silk  industry  has  not  made  so  much  i)rogress  in 
Germany,  Spain,  ov  Italy,  yet  it  has  also  made  great  advances  in  those 
countries,  and  it  iironiises  to  make  great  advances  here. 

This  manulacture  is  so  gi'eat  and  profitable,  and  is  extending  so 
rapidly,  that  the  ])eoi)le  of  the  United  States  shoidd  make  their  best 
efibrts  to  get  possession  of  a  part  of  it. 

SILK  CULTUEE  IN  CALIFORNIA. 

The  l)rec(ling  of  tho  silk-v/orm  in  California  has  been  commenced  so 
extensively,  and  so  profitably,  and  there  is  so  much  probability  of  its 
rapid  extension,  that  it  is  already  regarded  as  one  of  the  most  promising 
iudustric  s  and  important  r^'sources  of  the  State.  It  has  thus  become  an 
interest  in.i;"  l^nnKli  of  our  national  agriculture,  and  a  proper  subject  for 
study  by  those  v.lio  desire  to  keep  pace  with  the  material  progress  of  the 
country.  It  ])ays  well,  and  carries  with  it  many  branches  of  manufac- 
tures whicli  rofiiiire  costly  machinery,  high  mechanical  skill,  and  artistic 
labor,  a]l  of  which  will  contribute  to  enrich  the  nation.  The  business  is 
capable  of  great  development.  The  market  has  never  yet  been  over- 
stocked, nor  is  ii  likely  that  it  ever  will  be,  so  long  as  it  is  fashionable 
to  wear  the  textile  fabrics  now  in  use.  The  best  raw  silk  sells  readily 
for  its  weight  in  silver,  and  France  obtains  seven  times  as  much  money 
lix)m  her  cocooneries  and  silk  factories  as  Mexico  does  from  her  mines- 
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INTRODUCTION  INTO    CALIFORNIA. 

• 

Among  tlio  pioneer  settlers  of  California  was  Louis  Provost,  an  eu- 
thiisiastic  Frenchman,  who  had  bred  the  silk-worm  in  his  native  coun- 
try. Soon  after  establishing  himself  in  the  valley  of  Santa  Clara,  he 
became  convinced  that  the  climate  and  country  were  peculiarly  adapted 
to  the  production  of  silk ;  so  he  imported  mulberry  seed,  made  ii  nursery, 
and  set  out  some  of  the  trees  in  a  plantation,  but  had  much  difficulty 
in  getting  live  eggs.  Ho  succeeded  in  interesting  Henry  Hentsch,  a 
Swiss  banker,  in  his  schemes  5  and  that  gentleman,  in  1857,  imported  a 
lot  of  eggs,  all  of  which  were  dead,  or  were  hatched  on  the  voyage,  and 
the  worms  died  before  reaching  California.  Another  shipment  the  next 
year  shared  the  same  fate.  In  the  third  shipment  a  few  eggs  arrived  in 
good  order,  and,  in  1800,  Mr.  Prevost  had  the  delight  of  seeing  himself 
in  possession  of  California  cocoons,  which,  in  size,  luster,  color,  and 
every  desirable  quality,  were  far  superior  to  the  average  of  the  European 
cocoons.  Although  he  had  not  given  half  so  nmch  time  to  the  worms 
as  is  given  in  France,  they  were  all  very  healthy,  and  he  did  not  hesitate 
to  advise  all  his  friends  to  go  into  the  silk  business  as  a  source  of  profit. 
Unfortunately,  after  having  failed  for  several  years  in  his  attempts  to  get 
live  eggs,  he  had  dug  up  most  of  his  mulberry  trees,  so  that  ho  was  not 
prepared  to  feed  many  worms,  and,  besides,  he  had  not  enough  money 
or  the  credit  to  justify  him  in  devoting  himself  entirely  to  an  occupation 
which  would  not  give  him  a  return  for  several  yeai^s.  His  i)rogress  w.as, 
therefore,  slow.  In  the  fall  of  1860  he  had  500  eggs ;  he  began  the  year 
1862,  with  2,000;  1863,  with  3,000;  1801,  v^ith  about  the  same  number, 
and  1865,  with  100,000. 

PRESENT  CONDITION  OF  THIS  ENTEKPIIISE  IN  CALEFOENIA. 

Within  the  last  three  years  the  increase  has  been  gTcat,  more  than 
3,000,000  worms  having  been  bred  in  1868.  At  the  State  fair,  held  at 
Sacramento  in  September  last,  twenty-eight  persons  exhibited  cocoons, 
and  the  places  represented  were  San  Jose,  Sacramento,  Santa  Barbara, 
Santa  Cruz,  Hornitos,  San  Gabriel,  Los  Angeles,  Nevada,  Placerville, 
and  Portland,  Oregon.  The  cocoons  Vvcre  of  several  varieties,  including 
the  new  French,  old  French,  white  Japanese,  gTcen  Japanese,  Chinese, 
Turkish,  yellow  Portuguese,  white  Portuguese,  yellow  Mountain,  Yal- 
reas,  vv^hite  Oak,  and  wild  California — varieties  most  of  which  are  oi' 
no  practical  value,  the  old  French  being  equal  in  the  healthiness  of  \\\o 
worms,  and  superior  in  the  quantity  and  qmility  of  the  silk  fiber,  to  any 
other.  Among  the  exhibitors  were  J.  N.  Hoag,  of  Yolo  County,  three 
miles  from  Sacramento,  who  bred  1,000,000  worms,  in  1868;  W.  M.  Haynics 
of  Sacramento,  who  bred  800,000 ;  Louis  Prevost,  of  San  Jos6,  whobn^ j 
500;000 ;  G.  E.  Goux,  and  A.  Packard,  of  Santa  Barbara,  100,000  each : 
D.  F.  Hall,  of  San  Gabriel,  200,000;  and  JMr.  Garey,  of  Los  Angeler,; 
20,000.  The  gentleman  last  named  expd(its  to  feed  100,000  in  1801) ; 
and  many  others  wiU  double  and  tremble  their  production.  The  main 
obstacle  to  progress,  at  present,  is  the  scarcity  of  mulberry  trees;  but 
plants  ^rov/  so  rapidly  in  California  that,  when  the  entire  agricultural 
population  is  satisfied  that  the  breeding  of  the  silk-worm  will  pay  better 
than  anything  else,  the  prodaction  of  cocoons  can  bo  raised  to  a  very 
large  figure  in  a  few  yeariS.  It  is  probable,  from  arrangements  and  pre- 
parations that  are  now  being  made,  and  from  opkiions  expressed  by  silk- 
growers,  that  the  number  of  cocoons  will  double  annually,  for  several 
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years  to  come.  This  would  give* 6,000,000,  in  1869 ;  12,000,000,  in  1870 ; 
:\\n\  24,000,000,  in  1871.  It  is  supposed  that  there  will  be  enough  mul- 
hinry  trees  to  teed  so  maay,  but  this  may  be  an  erroneous  supjiosition. 
Hitherto  the  business  has  been  profitable,  or  at  least  since  1805.  The 
eirgs  have  commanded  a  ready  sale,  at  $8  or  $10  per  ounce,  until  last 
Slimmer,  when  the  price  fell  to  $4:;  now  $12  are  demanded,  but  this  is 
too  much.  AMien  the  Pacific  railroad  is  done,  oftering  speedy  convey- 
ance, in  a  cold  climate,  to  Europe,  the  price  will  probably  be  not  less 
than  8(>.  Heretofore,  the  shipment  of  eggs  to  Europe  has  been  accom- 
!;:inied  by  much  loss,  because  many  were  hatched  or  killed  by  the  heat 
of  tlie  tro])ies.  Even  at  §1  per  ounce,  however,  the  business  will  be 
profitable. 

THE  BOMUVX  IN  CALIFORNIA. 

Under  the  most  favorable  circumstances,  in  Calitbrnia  the  Bombyx 
luuri  requires  about  fifty-five  days  to  complete  the  course  of  its  existence ; 
four  days  in  the  egg ;  tliirty-five  in  the  caterpillar  ;  twelve  in  the  chry- 
salis; and  four  in  the  moth  form.  The^  circumstances  favorable  to  the 
development  of  the  animal  are  a  dry,  warm,  and  quiet  atmosphere  in 
all  the  stages,  and  an  abundance  of  wholesome  food  in  addition,  in  the 
cateri)illar  stage;  for,  in  that  condition  it  takes  all  its  nourishment. 
Neither  the  chrysalis  nor  the  inoth  ever  eats  anji^hing. 

The  life  of  the  caterpillar  is  di\ided  into  feur  periods  by  meltings, 
at  each  of  which  it  eats  nothing  for  a  day,  and  creeps  out  of  it3  slmi, 
coming  out  with  a  new  dress.  The  first  molting  occiurs  on  the  fifth  day, 
the  second  on  the  eighth,  the  third  on  the  thirteenth,  and  the  fourth  on 
the  twenty-second. 

The  eggs  may  be  kei)t  for  a  year  in  a  cold  i)lace,  and  the  caterpillar 
may  live  for  four  or  live  months,  if  the  weather  is  cool  and  the  food 
scanty  or  of  i)oor  quality.  In  Ilindostan,  silk- worms  have  been  known 
to  run  through  the  circle  of  life  in  forty  days,  and  in  France  the  average 
I)eriod  is  about  sixty-five  days.  The  time  spent  in  the  chrysalis  is  from 
twelve  to  Ibiirteen  days  in  California;  from  eighteen  to  twenty  in  Hin- 
dostan,  and  fi  om  twenty  to  twenty-five  in  France. 

YIELD  PER  ACRE. 

An  acre  should  support  from  700  to  1,000  mulberry-trees,  and,  when 
four  years  old,  they  should  produce  5,000  ix)unds  of  leaves  to  the  acr« ; 
that  is,  5,000  i)ouik1s  suitable  for  feeding,  and,  during  feeding  time,  with- 
out injiuy  to  the  tree.  Those  leaves  should  feed  at  least  140,000  worms, 
which  v>ill  i)ro(lr.ce  70,000  lemalc  moths,  and  these  will. lay  300  eggs 
^ach,  or  21,000,000  in  all.  After  deducting  5,000,000  for  possible  loss, 
we  have  10,000,000  eggs,  or  400  ounces  for  sale,  or  81,000  per  acre.  In 
France  tlu^  exiKnise  of  breeding^  75,000  worms,  including  the  cost  of  the 
i»ggs,  80,  tiie  Ij'uves,  82S,  the  labor  of  two  i)ersous  for  forty  days,  $04, 
lire,  84,  luul  iiiciilenr  j1  expenses,  $10,  amounts  to  8112.  3Ir.  Prevost  says 
:liut  one  person  ("in  do  all  the  work  in  California  for  75,000  worms,  an<l 
iiie  expeiis(»  to  the  farmer  who  has  his  own  eggs  and  mulbeny  planta- 
t  ion  should  i:ot  exceed  81  per  ounce  of  eggs.  At  84  ])er  ounce  an  acre 
would  thus  yield  81,200  net.  At  82  per  ounce,  the  common  price  in 
I'rance  lor  Freiieli  v'^ii;i^j  the  net  yield  would  be  8400  per  acre.  SkiUful 
I'rencli  sil!;-;^iov,ers  exi)eet  to  get  8S00  from  an  acre  of  nudbeny  plant- 
ation. \\\'  iiave  !()] lowed  the  best  authorities  in  stating  that  5,000 
pounds  «. I  1*  ;.vr.:  v.i!I  \\hh\  140,000  worms,  but  some  vrriters  say  5,000 
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pounds  to  70,000  worms ;  and  their  statements  must  not  be  left  out  of  cal- 
culations. Let  us  now  consider  the  profit  that  may  bo  derived  from  the 
sale  of  the  cocoons.  The  acre  will  prpduce  140,000  worms,  or,  allowing 
35,000  for  loss,  105,000  cocoons,  which  will  weigh  420  pounds,  and  be 
worth  $3  per  j^ouud,  or  $1,2G0  in  all.  At  present  prices  the  production 
of  the  eggs  is  the  more  profitable  occupation  for  Califomians,  but  they 
should  enter  the  business  prepared  for  the  worst  contingency  within  the 
range  of  reasonable  probability. 

THE  SILK- WORM  DISEASE. 

It  is  not  likely,  however,  that  the  price  of  California  eggs  will  fall  below 
$5  per  ounce.  Europe  is  no  longer  able  to  supply  itself.  The  worms  in 
France,  Italy,  Turkey,  and  all  the  countries  within  a  thousand  miles  of 
the  Mediterranean,  are  diseased.  Xeither  preventive  nor  remedy  has 
been  found.  Thiers  said,  in  a  speech  in  the  Co^ys  Legislatifj  that  the 
annual  loss  to  France  by  the  disease  is  $20,000,000. 

The  Revue  Univeraclle  de  Siriculture  says  the  production  of  cocoons  in 
France  has  fallen,  on  account  of  the  malady,  from  25,000,000  to  4,000,000 
kilograms.*  This  pest  has  raged  for  twelve  years,  and  has  been 
growing  worse  and  worse.  The  ablest  chemists  and  entomologists  have 
failed  to  discover  the  cause  or  the  cure.  If  Europe  could  not  import 
eggs,  there  would  be  imminent  danger  that  her  silk  production  would 
come  to  an  end ;  and  serious  i'ears  have  been  expressed  that  the  disease 
will  spread  to  other  countries  where  worms  are  bred,  and  that  the  silk 
manufacture  will  become  one  of  the  lost  or  abandoned  arts. 

JAPANESE  EGGS. 

At  present,  France  and  Italy  rely  mainly  lor  their  supply  of  healthy 
eggs  on  Japan.  Every  year  about  fifty  Italians,  and  half  as  many 
Frenchmen,  go  to  Yokohama  to  purchase  eggs,  and  pay  from  $1  50  to 
$6  per  ounce  for  them  5  and  the  total  amount  of  their  purchases,  in  1867, 
was  800,000  ounces,  averaging  $2  50  per  ounce;  in  1808  the  quantity 
was  twice  as  large,  and  the  average  price  per  ounce  about  the  same. 
Yokohama  is  the  main  market  for  the  sale  of  Bombyx  eggs  to  Euro- 
peans, but  something  is  also  dAie  at  Osaka  and  Hakodadi.  Kioto  is 
the  chief  center  of  the  Japanese  silk  trade,  which  has  received  a  great 
stimulus  fi'om  foreign  intercourse,  the  price  of  silk  having  doubled,  and 
the  production  increased  twenty-live  per  cent,  within  the  last  ten  years. 
For  a  time  the  eggs  were  sent  from  Japtm  by  way  of  the  Isthmus  of 
Suez,  but,  since  the  establishment  of  the  China  mail  steamer  line,  they 

lave  commenced  to  come  by  way  of  San  Francisco  and  Panama;  and,  so 
soon  as  the  Pacific  railroad  is  done,  they  will  cross  the  continent,  so  as 

lot  to  leave  ^he  temperate  zone,  the  loss  being  great  in  proportion  to 

W    'lAiit  mir      mifrtlx  r>f  i|nu\  BDC'^^  iu  ^h(5  trOpiCS. 

■  'Oahic    iiu.^     uii-,^,^tA.    *'■'     >ut^cv.j    -live  vvau  Jo  it  successfully.    It 

-    vxuiiitted  t'lf^'     ne  Caliloriiia  ^.ocoo^-    ire  superior  to  the  Japanese  j 

...  V  M  ?  wo^»^-       -'^  hundred  and  fiit     .or  cent,  more  per  pound;  the 

-p-      -  mo^  "^^hy,  therefore  the;      'il  command  a  higher  price. 

h.    .  ..-.^fr  V,   .  .'     Q^mvcihin,  the  prouu^tion  larger,  and  land  cheaper. 
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Climate  is  a  matter  of  vast  importance  to  the  Bilk-worm,  and  in  do  coon- 
try  whei«  miicli  silk  is  grown  is  it  bo  favorable  as  in  California.  Tbe 
firet  point  is  temperature.  The  worm  needs  a  warmth  of  85°  tbr  hatch- 
ing, 75°  while  feeding,  and  6t>°  while  spinning.  These  temperatures 
are  not  indispensable,  but  they  are  the  best.  The  following  table  shows 
tlie  temperatuie  of  every  mouth,  at  various  points  in  the  United  States, 
and  at  certain  cities  in  sill;  districts  of  the  old  world : 


Bui  FmnclKD . . 


fan  Rcodlnff^,. 
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Canton  iiiid  Milan  mv  the  two  chief  centers  of  silk  production  men- 
tioned in  the  ioregoing  table,  and  they  differ  considerably  in  the  matter 
of  temi)c lit t lire.  The  ibruier  has  a  winter  avel^ging 44°  and  a snmmer  of 
80° ;  while  the  latter  has  a  » inter  of  30°,  and  a  summer  of  72°.  The  snm- 
mer slioiild  not  be  below  G5° ;  and,  therefore,  San  Franoisco,  Hnmboldt 
Buy,  and  ^^lonterey  iive  not  adapted  to  tho  Bombyx.  AU  of  California, 
hovv  e^■cr,  except  a  stri|i  wiUiiu  fifteen  miles  of  the  ocean,  from  Point  Con- 
ception to  Cape  Jleudocino,  and  forty  miles  wide  north  of  Mendocino, 
and  the  niotuitaijis  more  than  three  thousand  feet  above  the  sea,  is  suit- 
able for  (In-  MJlk-worm.  The  temperature,  though  not  warm  enough  in 
the  o|)cii  air  at  some  places,  becomes  so  in  a  garret  upon  which  the 
rays  of  llie  huu  beat  during  tho  day.  The  worms  thrive  best,  other 
things  beiii.u  equal,  in  a  place  where  the  thermometer  reaches  65°  in 
May.  and  stands  about  75°  in  June  and  Jnly,  as  it  does  at  Los  Angeles, 
and  in  nuarly  all  parts  of  the  Sacramento  Basin. 

MOISTUEE  m  CALIFORNIA. 

The  nest  point,  in  connection  with  climate,  is  the  amount  of  rain-faU 
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in  spriiig  and  summer.    The  followiug  table  gives  tlie  uiimber  of  incliea, 
at  different  points,  with  their  altitude  and  latitude : 
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The  silk-wonn  needs  n  dry  climate  in  the  spring  and  summer,  at  which 
seasons  only  it  is  in  active  life.  Kain  or  dew  on  the  leaves  cnnses  a 
iliarrhea>  which  is  fatal  to  great  numbers  j  and,  la  seasons  of  storm,  it 
is  almost  impossible  to  dry  the  leaves  artificially,  it  will  be  observed 
tbat  California  is  alone  in  having  no  rain  in  stimmer ;  and,  in  this 
respect,  it  ha3  an  iiumensc  advantage  over  Franco,  Italy,  China,  and  . 
Japan.  Tliere  is  some  rain  in  Calitbrnia  in  the  spring,  biit  it  comes  in 
ikiarch,  before  hatching  commences,  so  it  does  no  harm ;  und  even  the 
March  rains  are  not  so  abnmlant  as  the  May  rains  at  Canton.  Milan,  or 
Cincinnati. 

Abundant  summer  rain^are  always  accompanied  by  violent  thunder- 
storms, which  are  very  destructive  to  the  worms;  and  China  and  the 
Mississippi  VaUcy  arc  peculiarly  subject  to  these  electrical  convulsions. 
None  of  the  countries  where  sillt  is  produced  extensively  are  free  from 
them ;  and  it  is  lett  to  California  to  prove  tlie  immense  value  of  this 
exception. 

nEALTH  OF  .WOEIIS  IN  CALIFOENIA. 

The  superiority  of  the  climate  of  California  and  the  consequent  in- 
variably dry  condition  of  the  midbcrry  leaf  render  the  silk-worms  so 
healthy  that  they  do  not  require  half  so  mticli  labor  as  in  Europe.  In 
Franco  one  laboi-er  caiuiot  attend  well  to  more  than  35,000;  and,  in 
somo  places,  there  is  one  laborer  to  12,001*.  But  in  Califmiiia,  one 
attends  to  100,000.  Mr.  Px-evost,  of  San  Jose,  wrote,  in  1860 :  "  I  hare 
this  last  season  raised  over  100,000  silk-wonus,  every  worm  making  a 
cocoon,  and  all  this  witb  my  own  work  alone."  Others  have,  in  the  same 
manner,  bred  100,000  worms  with  the  labor  of  one  man. 
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MODE  OF  FEEDING  tX  CALIFORNIA. 

In  Eiiroi)o  the  leavo6  are  plucked  off  separately,  whereas  iu  Califor- 
nia, after  the  worms  are  ten  days  old,  the  shoots  are  cut  off  with  their 
leaves,  instead  of  taking  off*  each  leaf  separately.  The  shoots  are 
laid  down  four  at  a  time,  crossing  one  another  at  the  ends,  so  as  to  form 
a  square.  After  the  leaves  have  been  eaten  off,  four  more  shoots  are 
laid  down  on  top  of  the  others,  and  this  mode  of  building  up  is  con- 
tinued, and  the  result  is  a  rectangular  pen,  the  top  of  which  is  green 
and  fresh,  and  is  occupied  by  the  worms.  It  is  after  the  second  niolting 
that  the  worms  need  the  most  food,  and  there  is  a  great  economy  in 
feeding  shoots  instead  of  separate  leaves.  In  Europe  the  droppings 
and  the  remains  of  the  uneaten  leaves  must  be  carefully  taken  away,  or 
they  putrefy  and  make  the  air  imwholesome,  and  endanger  the  life  of 
the  worms ;  but,  in  the  dry  air  of  our  valleys,  i)utrefaction  is  prevented 
by  desiccation,  and  it  is  not  necessary  to  cleanse  the  cocoonery  during 
the  last  half  of  the  life  of  the  worm ;  and  when  necessary,  it  is  done 
with  less  labor ;  because,  before  ckansing,  the  worms  are  moved  on 
branches ;  whereas  in  Eiu^ope  it  is  customary  to  move  them  on  separate 
leaves,  direct  handling  being  dangerous  to  them. 

Thomas  A.  Garey,  of  Los  Angeles,  date  of  jS'ovember  9,  18C8,  gives 
the  IbUowiug  history  of  the  different  feedings  of  silk-worms  in  that 
county  dulling  the  past  season.  The  eggs  of  the  different  crops  were 
hatched  spontaneously,  without  artificial  heat.  Mr.  Garey's  operations 
constituted  his  first  experiment  in  silk  culture : 

The  nrst  cro])  of  the  season  was  hatched  and  fed  by  D.  F.  Hall,  of 
San  Gabriel.  The  eggs  commenced  hatching  April  15 ;  spinning  was 
commenced  June  1 ;  making  forty-seven  days  from  eggs  to  cocoon. 
Number  fed,  40,000;  from  10,000  cuttings;  four  months  fiom  planting. 
Variety,  Chinese  annuals.  The  second  crop,  by  Mr.  Garey,  hatched  May 
25.  Time  from  eggs  to  cocoons,  forty  days.  Number  fed,  20,000.  Va- 
rieties, Chhiese,  Turkish,  and  Portuguese  annuals.  Third  crop,  also  by 
Mr.  Garey,  hatched  July  5.  Time  from  eggs  to  cocoons,  thirty-two 
days.  Variety,  Japunese  trivoltines.  Number  fed,  3,000 ;  from  cuttings 
of  spring  growth.  Fourth  crop  commenced  hatching  August  31.  Time 
from  eggs  to  cocoons,  twenty-seven  days.  Variety,  Japanese  trivol- 
tines. Number  fed.  98,000.  Fed  entiivly  from  10,000  cuttings  between 
eight  and  nine  mouths  from  planting.  Fifth  crop,  hatching  at  the  time 
of  this  statement. 

AMOUNT   OF  LOSS. 

It  is  customary  in  Europe  to  allow  at  least  twenty-five  per  cent.  Ibr 
loss  of  worms.  One  egg  in  four  does  not  make  a  cocoon  ;  that  is,  with 
the  healthiest  varieties.  During  the  last  ten  years,  since  the  prevalence 
of  the  silk -worm  disease,  the  loss  has  risen  to  an  average  of  fifty  per 
cent,  among  the  peasants  or  small  silk-growers,  and  seventy  per  cent, 
among  the  large  proprietors.  In  making  calculation  of  the  production 
of  eggs  in  Calilornia,  we  have  allowed  for  a  loss  of  5,000,000  out  of 
21,000,000,  but  no  such  loss  has  occurred  there  among  those  who  pos- 
sess competent  information,  and  have  given  care  to  the  business.  Out 
of  a  lot  of  80,000  worms,  bred  by  Mr.  Prevost,  iu  1807,  he  did  not,  so 
far  as  he  knows,  lose  one,  although  h<i  fed  them  with  branches.  It  is  not 
to  be  supposed  that  every  lot  of  eggs  could  bo  hatched,  and  the  worms 
be  bred,  without  loss ;  but  a  savnig  of  ten  per  cent,  would  go  far  to 
compensate  for  the  diflerence  in  wages  between  France  and  California. 
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,CARE   OF  THE  WORMS. 

When  the  e^gs  be^aii  to  liatch,  they  are  covered  with  leaves,  and 
every  evening'  the  leaves  are  changed,  all  of  one  day  being  kept  carefiilly 
separate  from  those  of  anotlier  day.  Twenty-fonr  hours  are  an  im- 
portant period  in  the  life  of  a  yonng  worm ;  and  all  of  the  same  age, 
that  is,  all  born  on  the  same  day,  are  kept  together,  or  managed  in  the 
same  manner.  On  the  sixth  day  they  begin  to  molt,  or  change  their 
skin ;  and,  while  molting,  they  must  not  be  disturbed,  even  by  putting 
leaves  over  them.  If  worms  of  two  ages  were  together,  the  older  ones 
would  be  distmbed  while  molting  by  the  feeding  of  the  young  ones. 
The  injury  to  the  worm,  by  disturbance,  is  greater  in  the  later  molt- 
ings,  and  greatest  in  the  last.  For  one  pound  that  is  eaten  per  day  in 
the  first  age  of  the  worm,  four  are  necessary  in  the  second,  nine  in  the 
third,  and  twenty  in  the  fourth.  Mr.  Ilaynie  says  100,000  worms  require 
thirty  pounds  of  leaves  per  day  in  the  lirst  age,  one  hundred  and  twenty 
pounds  in  the  second,  two  liundred  and  eighty  pounds  in  the  third,  and 
six  hundred  pounds  in  the  fourth  and  fifth.  During  the  last  two  ages 
they  should  be  fed  at  night,  as  well  as  in  day-time. 

The  cocoonery  sliould  be  dry,  sweet,  well  ventilated,  roomy,  warm, 
equable  in  temperature,  and  well  lighted,  but  none  of  the  worms  shoula 
be  exposed  to  the  rays  of  the  sun.  When  spinning  time  comes,  the 
worm  prefers  darkness.  Some  snmll  twig-like  material,  with  spaces 
about  an  inch  wide,  should  be  provided.  Willow  branches,  dry  mustard, 
or  wheat  straw  will  do.  If  straw  is  used,  it  should  be  cut  about  a  foot 
or  a  foot  and  a  half  long,  tied  together  in  bunches  at  the  ends,  and 
pressed  endwise  together,  until  the  stalks  are  se])arated  sufficiently  in 
the  middle.  The  largest  and  finest  cocoons  should  be  saved  for  breeding. 
The  poorer  ones,  intended  for  silk,  are  killed  by  exposing  them  to  the 
rays  of  the  sun  for  four  days,  in  California ;  but  in  Europe,  the  sun  ifif 
not  powerful  enough,  and  they  are  roasted  in  an  oven,  which  sometimes 
seriously  injures  the  (pudity  of  the  silk,  even  when  much  care  is  taken 
to  prevent  excessive  heat. 

JAPANESE  WORMS. 

We  have  referred  only  to  the  breeding  of  the  ^-old  French''  worms, 
which  make  the  finest  cocoons.  The  best  of  these  have  sold  at  twenty- 
five  francs  per  jiound,  while  the  Japanese  are  worth  only  ten  francs.  A 
Californian,  traveling  in  Europe,  had  taken  a  couple  of  the  old  French  co- 
coons with  him  5  and  at  Lyons  he  showed  them  to  a  manufacturer,  and 
wanted  to  know  the  value  of  such  cocoons  by  the  quantity.  Before  he 
had  finished  his  sentence  the  Frenchman  seized  them,  called  his  friends 
to  admire  them,  and  said  that  the  country  Avhich  could  produce  these  in 
quantity  had  better  wealth  hi  its  valleys  than  in  its  mines.  Europe 
had  nothing  equal  to  them.  The  Oalifornian  found  that,  if  he  wanted 
the  attention  and  hospitality  of  a  French  silk  manufacturer,  he  had  only 
to  show  these  cocoons ;  they  made  friends  for  him  on  every  side. 

But  the  Japanese  silk-worms  can  be  bred  at  less  expense,  be- 
cause four  or  five  crops  can  be  grown  in  a  year.  D.  F.  Hall,  in  1868,  at 
San  Gabriel,  had  four  crops,  and  says  he  could  have ^  had  five.  The 
French  worms  have  been  bred  so  as  to  have  only  one  crop,  though  prob- 
ably two  could  be  produced  without  any  inconvenience,  or  injury  to  the 
quality  of  the  silk.  The  silk-grower  can  control  by  the  degree  of  heat 
the  time  when  the  eggs  are  to  be  hatched ;  so  he  can  have  many  or  few 
crops  at  his  pleasure.  For  the  production  of  numerous  crops  the  climate 
of  California  is  peculiarly  favorable,  on  account  of  the  long,  cloudless, 
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warm,  dry  seaiyon^  which  lasts  from  the  l^t  of  April  till  the  1st  of  Decem- 
l)er,  a  i>eriod  of  eight  months,  durinjp  which  the  mulberry  will  famish 
an  abundance  of  leaves.  The  caterpUlar  requires  food  for  about  thirty- 
two  days,  and  there  is  enough  time  in  eight  months  for  feeding  four  or 
five  generations. 

Mr.  Prevost  has  expressed  some  fears  that  the  anxiety  to  produce 
s^reat  numbers  of  eggs,  and  to  make  the  largest  possible  profit  within  a 
short  time,  may  lead  some  of  the  silk-gi'owers  to  breed  theu*  worms  care- 
lessly, so  that  the  eggs  will  become  diseased,  and  the  silk  poor. 

BTATE  PKEBIIUMS. 

The  legislature  of  Caliibrnia  has  oftered  several  prizes  to  the  pioneer 
silk-gi'owers  of  the*-  State.  An  act  passed  in  18G2,  promised  $2,000  for 
the  first  ten  bales  of  raw  sillc  of  one  hundred  pounds  each,  and  for  the 
first  hundred  bales  of  the  same  size  $5,000 ;  but  it  was  perceived  that 
rewards  should  be  oflered  first  for  cocoons  and  mulbeny  trees ;  so  an- 
other act  was  passed  in  18CG,  providing  tlmt  $250  should  be  paid  out  of 
the  public  treasury  lor  each  plantation  of  5,000  mulberry  trees  of  the  age 
of  two  years,  and  8300  for  the  i)roduction  of  each  100,000  silk  cocoons. 
The  act  was  to  rcjiiain  in  force  for  four  years,  and  if  it  had  been  left  on 
the  statute-book,  it  might  have  bankrupted  the  State,  at  least  if  the  in- 
terpretation of  some  of  the  silk-growers  had  been  accepted.  One  demand 
was  filed  for  $50,000,  by  a  gentleman  who  claimed  that  he  had  two  hun- 
dred plantations  of  nuilberry  trees;  whereas,  in  fact,  he  had  only  a  nurs- 
ery of  a  few  acres,  in  which  there  may  have  been,  as  he  asserted, 
1,000,000  mulberry  i)lants  two  years  old,  but  there  was  no  proi)er  plant- 
ation, in  which  the  trees  should  be  seven  or  eight  feet  apart,  and  much 
less  two  hundred  plantations.  The  demand  was  rejected,  and  several 
others  similar  in  character  v>'cre  not  presented,  though  they  would  have 
been  if  there  had  been  any  hope  of  success.  In  1808  the  legislature  re- 
pealed the  law  of  ISOO,  and  enacted  another,  which  offers  $250  for  6,000 
or  more  nuilberry  trees  two  years  old,  i)lanted  in  suitable  form  and  at 
proper  distances  ibr  permanent  silk  culture,  and  $300  for  each  100,000 
cocoons;  these  prizes  to  be  paid  only  to  those  persons  who  do  not  make 
any  claim  under  the  act  of  1800,  and  for  trees  two  years  old,  or  cocoons 
spun  before  tlie  2d  of  Ai>ril,  1870.  The  effect  of  this  last  act  has  been 
to  give  a  considerable  stiniulus  to  the  production  of  cocoons,  a  premium 
of  $300  for  100,000  being  a  large  consideration,  especially  for  the  Japan- 
ese cocoons,  oi'  which  Ibnr  crops  can  be  made  in  a  year.  The  State  may 
have  to  pay  out  815,000  or  $20,000  in  these  premiums.  The  amount 
paid  for  the  ])lantations,  however,  will  be  small,  for  there  is  not  one  of 
^YQ  acres,  two  years  old,  in  ])rop(r  ccmdition  for  permanent  silk  culture 
in  the  State.     Most  of  the  worms  are  fed  out  of  nurseries. 

At  a  meeting  of  the  ''  State  board  of  judges,"  held  in  Sacramento  in 
the  autumn  of  18C8,  the  following  premiums  were  awarded  for  silk  co- 
coons: To  L.  Prevost,  of  San  Juan,  100,000  cocoons,  $300;  William  M. 
Haynie,  of  Sacramento,  450,000  cocoons,  $1,350;  E.  M.  Jennings  and 
Mary  Flint,  of  Sacramento,  375,000  cocoons,  $1,125.  These  awards  were 
by  authority  of  the  act  of  the  legislature  providing  for  the  payment  ot 
$300  lor  each  100,000  cocoons  produced,  no  person  to  receive  a  premium 
for  any  cocoons  on  which  he  shall  have  already  received  a  premium. 

KTSBS  OF  MULUEURV. 


The  business  is  so  new,  and  the  men  engaged  in  it  live  so  far  apart 
that  except  in  the  method  of  feeding,  and  the  preference  for  the  old 
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Frencli  worm,  there  is  little  agreement  among  them  ui)ona)iynew  ideas, 
or  modes  of  vrorking.  They  have  no  new  plans  for  cocooneries,  or  for 
cultivatiu^  the  mulberry.  They  have  not  yet  agreed  upon  what  kind  of 
mulberry  thrives  best  in  the  State,  or  in  d&erent  parts  of  it.  They  cul- 
tivate the  Moms  multicauli^^  the  Morns  alba^  and  the  Moras  Moretti;  and 
IVIr.  Prevost  thinks  that  the  first  should  be  given  to  the  young  worms, 
and  the  second  to  the  old  ones  5  and  that  these  two,  the  Moras  multicau- 
lis  and  the  Morns  alha,  are  the  only  varieties  that  should  be  grown.  He 
is  disposed  to  think,  too,  that  the  trees  should  be  kept  low  and  bushy,  so 
that  the  shoots  can  be  cut  off  conveniently  by  hand.  The  first  nurseries 
vrerc  started  with  seeds,  but  now  cuttings  are  used,  and  they  grow  readily. 
It  is  customary  to  plant  in  rows  four  feet  apart,  and  about  a  foot  apart 
in  the  row,  with  the  expectation  of  digging  up  most  of  the  plants  and 
transplanting  them,  or  throwing  them  away,  when  from  two  to  five  years 
old.  In  this  manner  a  large  supply  of  leaves  is  obtained  while  the  plan- 
tation is  still  young ;  and  this  has  been  an  influential  consideration  in 
California.  The  present  high  price  of  eggs  may  not  last  long,  and  the 
prizes  offered  by  the  legislatm^e  will  be  got  only  by  those  who  make  ex- 
traordinary efforts  at  the  start. 

The  cuttings  are  made  with  tluce  eyes  each,  and  for  nursery  pur- 
poses they  are  planted  in  rows  four  feet  apai^t,  and  six  inches  apart  in 
the  rows.  The  ground  should  be  well  cultivated,  and  kept  clear  of  weeds. 
About  eight  tons  of  leaves  can  be  gathered  the  first  year  from  the  acre, 
and  thirty  tons  tlie  secondyear,  according  to  Mr.  Haynie,  of  Sacramento. 
The  leaves  on  a  shoot  must  not  all  bo  picked  off;  at  least  three  at  the 
end  or  top  must  be  left.  In  a  proper  soil  and  a  favorable  season, 
the  tree  will  have  as  many  leaves  ten  days  after  having  been  plucked 
as  it  had  before,  A  moist  soil  is  necessary  to  start  the  gro^vth  of  the 
cuttings;  and,  after  the  tree  is  several  years  old,  it  will  stand  the  water 
as  well  as  the  willovr.  It  is,  therefore,  in  no  danger  of  being  destroyed 
by  occasional  overflows.  Nurseries  can  be  started  from  the  seeds,  but 
the  young  plants  must  be  shielded  from  the  sun  and  frost,  and  carefully 
watered  for  four  or  six  weeks. 

SILK  jIANUFACTURE  IN  CALIFORNIA. 

A  company  wa^  formed  to  erect  a  silk  factory  at  San  Jos(^,  California, 
two  years  ago,  and  some  silk-looms  were  imported ;  but  the  stockholders 
could  not  agiee,  and  the  project  was  abandoned. 

Mr.  Joseph  Newmann,  who  has  the  machinery,  proposes 4;o  erect  a  fac- 
tory in  San  Francisco.  He  has  woven  several  pieces  of  silk  from  im- 
poited  material ;  but,  until  the  summer  of  18G8,  no  one  was  found  in  the 
State  capable  of  tlirowing  or  reeling  the  silk  properly  5  and  no  sufficient 
supply  for  manufacturing  purposes  has  been  reeled.  The  reeling  is  an 
important  part  of  the  silk  industry,  and  much  of  the  superior  exceUenee 
of  the  French  silk  is  due  to  the  skill  and  care  of  the  reelers.  Thereelers 
and  weavers  vrill  soon  be  found,  in  California,  after  large  cocooneries  are 
established. 

TUE  LYOXS  SILK  COMMISSION. 

The  report  of  tlio  French  silk  commission  for  the  season  of  1SG8,  is  a 
(Uxjument  of  iuter(\st  to  those  engaged  in  sericulture.  This  commission 
was  instituted  some  years  ago  by  tJie  French  government,'  with  a  view 
to  testing  the  best  methods  of  conducting  cocooneries,  ascertaining  the 
natme  and  causes  of  disease  in  worms,  and  experimenting  upon  foi*eig»i 
and  domestic  species,  to  discover  their  relative  values. 
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The  comniissiou  was  cliargod  especially  to  ascertain  if  it  were  possible 
to  conquer,  or  at  least  to  weaken,  the  disastrous  scourge  Avhich  has  pre- 
vailed among  the  native  species  of  worms  for  the  last  twenty  years,  ajid 
which  has  seriously  threatened  the  existence  of  silk  culture  in  Fi^ance. 

Every  facility  was  given  to  the  commission  for  carrying  on  its  researches. 
The  minister  of  agriculture  having  offered  premiums  to  small  breeders, 
charged  the  commission  with  their  surveiUance,  and  the  reception  of 
their  reports  of  investigation  and  experiments.  The  extensive  cocoon- 
eries directed  by  the  commission  for  ten  years  were,  in  the  season  of  18G8, 
wholly  abandoned,  and  breeding  and  experiments  conducted  in  a  large 
structure,  newly  built,  which  had  never  sheltered  a  single  silk-vrorm. 

Everj'  measure  was  taken  to  promote  a  thorough  ventilation,  yet  so 
reguljited  that  the  worms  would  not  be  exposed  to  cold  when  the  tem- 
perature suddenly  changed.  After  the  second  molting,  the  worms  were 
placed  upon  shelves,  constructed  of  huidles  of  esparto,  (MacrocUloa  tenacis- 
simaj  constructed  in  a  manner  that  permitted  a  thorough  circidation  of 
air.  They  were  unbbdded  frequently,  by  hand  and  by  the  aid  of  nets. 
The  commission  state  in  their  report  that  in  the  beginning  of  the  experi- 
ments for  the  season,  the  leaves  used  never  manifested  a  better  condition 
of  freshness,  tiimness,  and  fine  growth,  the  oidy  regret  being  that  they 
scarcely  had  appeared  before  they  showed  a  development  which  the.> 
ordinarily  reach  by  much  slower  progress.  This  was  due  to  an  unusua' 
change  of  weather.  On  the  1st  of  May  it  was  cold,  and  the  buds  were 
scarcely  perceptible,  and  on  the  8th  the  leaves  were  fully  developed 
under  the  iniluence  of  a  sudden  warmth.  The  resulting  inconveniences 
were,  that  the  leaves  prematurely  hardened  while  the  silk-worms  were 
yet  too  young  to  pierce  them  easily ;  and  those  eggs  which  had  been 
purposely  retarded  in  hatching,  lest  vegetation  might  not  be  sufficiently 
advanced^  could  have  been  hatched  ten  days  earlier  without  disadvan- 
tage—early hatchings  aflbrding  better  i)romise  of  success  than  •those 
delayed. 

Diseases  of  the  siUc-iconn, — In  addition  to  the  carefully  conducted 
experiments  in  its  oAvn  extensive  nursery,  the  commission  extended  its 
observations  to  those  of  twenty-two  competitors  for  the  premiums 
offered  by  the  minister  of  agricidture,  and  closely  followed  the  processes 
in  many  others.  These  collected  observations  necessarily  enabled  the 
commission  to  present  a  ntlmber  of  facts  and  conclusions  of  great  prac- 
tical imi^ortauce  to  silk-gTowers. 

In  the  year  18C8,  it  was  found  that  the  silk-worm  disease  presented  an 
entirely  different  character  from  that  of  previous  years.  The  p6hrine^ 
formerly  the  cause  of  so  much  havoc  in  nurseries,  scarcely  showed  itself. 
Out  of  forty  or  fift^'  nurseries  examined,  two  only  showed  any  signs  of 
the  disease.  Fcbrinc  is  indicated  by  black  spots  on  the  worm,  and  the 
caudal  appendage  looks  as  if  it  had  been  burned.  M.  Pasteur,  after 
long  and  careful  experiments  has  established  the  fact  that  corpuscles 
are  a  symptom  of  i^ebrine^  and  by  excluding  each  moth  invaded  by  cor- 
jmscles  from  the  production  of  eggs  he  almost  succeeded  in  regenerating 
the  race  of  silk-woiins. 

The  disease  to  which  the  majority  of  failures  was  attributed  in  that 
season  was  the  '*  blight,'' (^a^/ime,)  or  death  by  fading  or  withering. 
In  most  cases  the  sjonptoms  commence  with  a  kind  of  numbness  5  the 
v.orms  cannot  eat,  l3ut  show  a  disposition  to  leave  the  tables,  wandering 
on  the  edges  iLs  if  to  escape ;  finally,  they  die,  haAing  every  appeaiance 
of  health.  This  disease,  which  has  prevailed  more  or  less  every  year, 
has  been  considered  accidental,  produced  by  the  weather,  by  qualities 
of  food-  Ivind  of  ventilation,  or  otiier  occasional  cause. 
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On  Jiccoiiiit  of  its  universality  in  the  year  1S(>8,  and  tlu?  almost  unan- 
imous reports  tbat  it  was  the  princi})al  cause  of  all  the  i'ailnres,  the 
commission  arrive  at  the  conclusion  that  the  disease  is  not  dependent 
upon  merely  local  or  accidental  causes.  It  was  found  that  the  disease 
appeared  in  difi'erent  places,  at  different  times,  under  entirely  different 
conditions.  In  1807,  the  disease  was  attributed  to  the  wet  and  cold  sea- 
son ;  but  iu  the  Ibllowing  year,  warmth  and  drought  predominatini^,  its 
ravages  were  greater  than  ever.  The  malady  would  therefore  seem  to 
be  contagious,  and  is  assuming  alarming  proportions.  To  such  an  ex- 
tent did  blight  prevail  in  the  jear  under  review,  that  the  commission  is 
obliged  to  acknowledge  that  French  and  Italian  silk  production  was 
important  only  by  reason  of  the  introduction  of  eggs  from  Japan.  The 
commission  tlierefore  strongly  urge  the  French  silk-worm  breeilers  to 
provide  themselves  with  eggs  of  the  Japanese  species  of  the  best  qual- 
ity, of  which  Italy,  Spain,  and  even  Syria  procure  large  supplies. 

The  commission  is  not  without  hope  that  science  will  eventually  res- 
cue the  French  species  from  the  destruction  tlireatened  by  the  fearfidly 
prevalent  malady  of  "  blight." 

Concluding  this  branch  of  the  subject  the  commissioners  say : 

"  If  we  maj"  trust  the  numerous  reports  of  those  who  say  they  have 
found  sure  means  of  success,  Ave  should  be  tempted  to  believe  that  we 
shall  speedily  reach  the  end  of  this  ill-fated  period,  which  has  continQed 
for  twenty  years ;  but  your  ('ommissiou,  to  whose  knowledge  a  multi- 
tude of  facts  has  come  conceniing  all  points  of  silk  culture,  still  ad- 
heres to  the  opinion  that,  as  it  appears  certain  districts  have  been  aban- 
doned by  the  scourge,  and  the  locality  seems  to  have  more  influence 
upon  the  success  of  breeding  than  the  choice  of  eggs,  the  malady  is  still 
far  from  being  expelled.  For,  if  we  may  depend  upon  the  inlbrmation 
which  has  reached  us,  the  same  eggs  chosen  and  incubated  under  the 
direction  of  M.  Pasteur,  which  have  perfectly  succeeded  in  certain  dis- 
tricts, as  for  example  in  the  departments  of  Yar  and  the  Lower  Alps^ 
have  not  had  anything  like  such  happy  results  in  other  localities.'' 

Corpuscles, — Tlie  commission  gave  close  attention  to  microscopical 
studies.  About  four  hundred  observations  were  made  and  registered, 
each  of  which  was  submitted  to  a  series  of  nineteen  or  twenty  exandna- 
tions.  These  gave  convincing  proof  that  by  far  the  larger  portion  of 
moths  without  corpuscles  emanated  from  successful  breedings,  and  that 
corpuscular  moths  were  derived  mainly  from  partially  successful  breed- 
ings. As  indicated,  there  were  exceptions.  Some  of  the  most  success- 
ful breedings  showed  moths  corpuscular  in  a  very  high  degree,  whOe  on 
the  other  hand,  breedings  which  had  proven  failures  produced  moths 
entirely  free  from  corpuscles.  The  results,  therefore,  cannot  be  adduced 
as  positive  facts  from  which  to  draw  absolute  conclusions. 

/Successful  methods, — A  number  of  examples  are  given  of  novel  meth- 
ods ])racticed  by  breeders,  which  have  resulted  satisfactorily.  Compar- 
ing these  methods,  many  of  them  will  be  found  diametrically  opposite, 
yet  producing  equally  good  results.  It  is  therefore  thought  that,  by 
classifying  and  generalizing  these  means,  it  may  not  be  impossible  to 
establish  a  system  whose  broad  jmnciples  will  s!ill  allow  latitude  to 
individual  ellorts  and  theories.  One  breeder  siu'ceeded  by  hatching 
very  early  in  the  season,  in  the  beghming  of  iNnril,  and  feeding  the 
young  woims  with  leaves  of  the  snake-weed.  They  were  fed  infi'C- 
quently,  l>nt  did  not  seem  to  bo  nmch  i neon veni(*nced  thereby ;  when 
the  leaves  became  abundant  they  grew  rapidly.  From  the  10th  to 
the  15tli  of  June,  ibrty-seven  gi'ams  (the  gram  is  equal  to  15.43 
grains)  of  eggs  of  African  origin  yielded  120  h'Jogriuns  (a  kilogram 
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in  equal  to  2.t*()17;>7  pound?!;)  of  beautiful  cocoons.  These  worms  had 
lived  two  months  and  a  half,  whereas  forty  to  forty-live  days  ai'e  generally 
allowed  to  their  worms  by  breeders.  The  theory  of  this  breeder  is,  that 
the  organs  of  life,  on  account  of  the  longer  time  allowed  for  their  develop- 
ment, acquire  greater  strength,  which  enables  the  worms  later  in  the 
8caiH>u  to  resist  evil  influences. 

Another  breeder  moves  his  worms  from  one  place  to  another.  The 
worms,  hatched  and  nursed  up  to  their  second  molting,  are  removed 
to  a  distant  point,  and  cared  for  imtil  the  end  of  the  third  molting.. 
Before  the  fouith  molting  they  are  again  removed  to  a  place  hjiving  a 
northern  ex])osure,  where  they  tinish  their  cocoons  favorably.  Ten 
grams  of  eggs  yielded  about  seventeen  kilograms  of  cocoons  of  excellent 
quality. 

M.  lioland,  of  La  Ouillotiere.  conducts  his  breeding  in  a  low-vaulted 
room,  receiving  light  i'rom  only  one  large  aperture.  This  gentleman, 
noticing  that  the  worm  excrements  emitted  ammoniacal  exhalations, 
which  ho  considered  detrimental  to  their  lie^dth,  neutralized  them  by 
nitrons  vapors  obtained  by  the  decomposition  of  azotic  acid  with.  iron. 
This  vapor  was  oni ployed  at  each  molting.  For  the  twelve  years  during 
which  he  has  practiced  this  method,  he  has  been  invariably  successful. 

The  Messrs.  l*erret,  at  St.  Fond,  also  use  acid  vapors.  During  the 
three  3'ears  in  which  they  used  the  vai)ors  of  hydrpcldoric  acid,  they  had 
complete  success. 

Still  another  breeder,  believing  that  his  worms  would  be  better  pro- 
tected from  late  cold  weather  by  slower  hatching,  does  not  bring  out  his 
eggs  until  al)ont  the  9th  or  10th  of  May.  The  progress  of  his  experi- 
ment is  perfect  and  rapid,  and  hi  thirty-five  days  he  has  very  beautiful 
cocoons — five  grains  of  eggs  yielding  nine  kilograms  and  seven  hundred 
and  fifty  gTanis  of  cocoons. 

M.  Langier,  a  leading  silk-grower  in  St.  Georges  de  Reneins,  obtains 
good  results  in  making  daily  selections  in  his  cocoonerj'.  Worms  which 
do  not  show  the  most  perfect  health  are  carefully  removed.  He  asserts 
that  his  method  is  infallible  and  in  the  end  economical.  He  also  feeds  his 
worms  with  niulberiy  le;tves,  the  branches  of  which  have  absorbed  the 
principle  of  tannin  from  immersion  in  quercitannic  aeid  mixed  With 
water ;  lii)i)ing,  by  tliis  means,  to  impart  strength  and  vigor  to  the  worms. 
Some  he  iln^iU  v/ith  leaves,  the  stems  of  which  have  been  x^lunged  into 
a  weak  sohitioii  of  iodine. 

The  coniniissioiiers  declare  it  their  purpose  to  follow  up  these  methods 
and  experiments  with  care  in  the  future,  premising  that  they  need 
as  yet  the  sand  ion  of  time  and  success  to  be  declared  of  real  value. 

lJf/{/  prndvi'tUnt. — Tlie  com  mission  exercised  great  care  in  the  choice  of 
eggs.  r»<  inic  cocooiis  were  pun-Iiased,  they  were  submitted  to  micro- 
scopi<'  iJ)S('rvati()]i,  and  only  the  best  chosen.  The  eggs  having  been 
laid,  tr.('  iimtlis  were  exiiniined  through  the  microscope,  and  the  eggs  of 
coi'i)ns('a!iii mollis  put  aside,  as  not  fullilling  the  conditions  necessary 
to  .uood  i;i('vMl::m-.  Srveviil  lotsol'the  native  species  yielded  good  results. 
Tile  J:ip;iijx'S('  (•o(:(;ons  succeeded  so  well,  that  it  was  thought  that  the 
e;i-;^s  iiii'_rlit  muintain  their  good  qualities  for  several  years. 

M.  Tabet,  ii  i  ieh  proprietor  in  Lebatiop,  Syria,  in  a  lettei:  addressed  to 
the  eonihiission,  slates  that  the  eggs  from  Cyprus,  Candia,  and  Egypt, 
havini;-  laile(l  i;i  is(;:5.in  consequence  of  disease,  Japanese  eggs  were 
iiitro(liieed  witli  u^od  results.  The  cocoons  were  not  rich  in  quality,' 
lifteeu  to  tvrenty  kilograms  of  them  scarcely  yielding  one  kilogram 
of  silk;  ])ut  ri'ifer  live  years  of  reproduction,  this  species  has  become 
accIiiiniteiU  and  steadily  improves.    The  cocoons  have  increased  in  sire 
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and  the  (|iiali(y  ol"  .sillv  is  iiuer.  in  their  foui'tli  year  of  reproduction,  the 
cocoons  of  Jai)aneso  origin  returned  one  kilogram  of  silk  for  every 
twelve  kilograms  of  cocoons.  This  is  cited  as  a  return  equal  to  the 
most  advantageous  the  French  species  can  realize.  It  is  asserted  by  the 
commission  that  in  all  their  experiments  during  the  season  of  1868,  only 
the  eggs  directly  imported  from  Japan  yielded  satisfactory  and  complete 
results.  Three  boxes,  containing  from  sixty  to  seventy  grams  of  eggs, 
produced  110  kilograms  500  grams  of  perfect  cocoons,  there  being 
.among  them  not  more  than  from  ten  to  twelve  per  cent,  of  double  ones; 
while  other  importations  of  this  species,  this  year  especially,  gave 
twenty  to  forty  per  cent,  of  double  ones.  This  is  one  of  the  greatest 
inconveniences  of  the  species.  But  the  good  results  in  the  case  of  the 
three  boxes  was  due  to  the  care  and  precautions  taken  at  the  moment  of 
climbing,  in  preventing  the  moths  from  clustering  at  the  foot  of  the  brush. 

Finally,  as  the  result  of  their  investigations  for  the  season  of  1808,  the 
commission  set  out  the  following 

Conclusions, — 1.  The  yield  in  France  has  been  this  year  (1808)  rather 
above  than  below  that  of  last  year ;  perhaps  one-fourth  of  an  average 
crop. 

2.  The  greatest  part  by  far  of  the  French  production  has  been  real- 
ized from  cocoons  of  Japanese  origin. 

3.  The  regeneration  of  the  French  species,  though  showing  marks  of 
improvement  in  some  districts,  is  yet  A'ery  far  from  being  complete  and 
general. 

4.  The  silk  cultivation  in  France  is  not  as  yet  out  of  danger  from 
disaster,  as  many  have  i^rematuroly  iiroclaimed. 

5.  Science  must  still  continue  its  researches  for  the  purpose  of  con- 
quering the  new  phase  of  the  disease  of  silk-wonns,  winch  having  suf- 
fered for  twenty  years  from  pcbrine  are  now  decimated  by  fludierie 
(blight). 

6.  It  is  untimely  and  even  dangerous  to  proclaim  the  discovery  of  an 
infallible  remedy  against  the  scourge,  since  such  an  imprudent  allegation 
may  stop  to  a  ccilain  extent  the  importation  of  good  egg^  from  Japan. 

7.  French  silk-growers  would  av.t  wisely  in  taking  the  necessary 
measures  to  procure  Japanese  eggs  of  the  very  best  quality,  and,  above 
all,  not  to  allow  themselves  to  be  forestalled  as  they  were  last  year  by 
the  Italians,  Spaniards,  and  Syrians. 

8.  Breeders  are  strongly-  entreated  to  repeat  the  experiments  men- 
tioned in  this  report  as  having  obtained  good  results,  and  to  make  the 
success  of  their  observations  known  to  the  commission,  with  the  hope 
that  among  so  many  methods,  there  may  be  found  some  'one  wldcli  may 
be  safely  recommended  as  efiicacious. 

9.  Finally,  the  attention  of  all  silk-growers  is  called  to  the  following 
recommendations : 

First.  Endeavor  to  effect  early  hatchings. 

Second.  Do  not  heat  the  cocooneries,  except  in  cases  of  urgent 
necessity. 

Third.  Do  not  close  up  the  crevices. 

Fourth.  Give  to  the  w^orms  the  freest  possible  ventilation. 

Fifth.  Xever  forget  to  remove  with  the  greatest  care  worms  of  doubt- 
ful health. 

By  following  these  precepts,  l)reeders  will  have  done  all  in  their 
power  to  obtain  success,  and  if  the  result  does  not  respond  to  their 
efforts,  then,  as  long  as  the  influence  of  disease  is  unabated,  they  must 
be  prepared,  in  spite  of  all  the  care  bestowed,  for  great  uncertainty  in 
the  crops. 
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now   TO   COLLECT   AND   PRESERVE   INSECTS. 

If  agricultural  losses  from  iusect  depredations  exceed  in  amount  the 
total  value  of  the  cotton  crop,  or  equal  half  the  average  value  of  the 
com  crop,  as  some  entomologists  afiirm,  it  is  time  that  young  fanners 
should  learn  the  names,  study  the  anatomy,  and  investigate  the  habits, 
of  these  prolific  pests  of  the  farm,  and  thus  acquire  the  means  of  limiting 
their  reproduction,  of  accomplishing  their  destruction,  or  of  "flanking" 
their  movements  as  to  the  time  and  manner  of  their  attaeks.  Much 
may  be  done  in  these  directions,  and  more  can  be  learned,  as  observers 
and  experimenters  in  practical  entomology  increase  in  numbers  and 
advance  in  the  practical  application  of  this  branch  of  natural  science. 

How  shall  the  boys  of  the  farm  commence  such  a  work!  First  in 
order,  the  elementary  principles  of  entomology  should  be  studied;  then 
the  practical  labor  of  making  a  working  collection  should  be  undertaken, 
firom  which  incidental  and  valuable  advantagi0B  woidd  accrue,  even  if 
the  threshold  only  of  the  science  should  be  jM^sed. 

Many  a  farmer's  boy  might  make  a  valuable  ecdlection  df  insects  with 
half  the  disadvantages  under  which  city  collectors  labor,  if  he  would 
only  manifest  suflQicient  interest  to  make  a  beginning,  if  ever  so  small. 
One  of  our  leading  entomologists  first  became  interested  while  working 
ftt  his  tailor  bench,  by  catching  wasps  of  different  gaudy  colors,  and 
pinning  them  up  around  the  waUs  of  his  shop;  and  others  have  become 
famous  with  no  greater  beginning.  Probably  the  idea  of  entomology, 
ar  of  a  collection,  has  suggested  itself  to  but  few  of  the  boys  of  the 
farm;  as  one  recently  wrote,  when  about  to  conunence  the  study  of 
entomology,  "I  never  supposed  a  country  boy  could  collect  insects; 
[)nly  those  who  have  time  for  study  and  travel."  It  is  a  great  mistake. 
A.  count rs'  boy  has  every  facility ;  he  is  where  he  can  study  to  the 
[p'eatest  advantage  the  iusect  foes  with  which  he  has  to  contend,  where 
he  can  watch  them  in  all  their  changes  and  transformations,  and  where 
lie  can  not  only  aid  materially  the  agriculturist,  but 'serve  the  cause  of 
science. 

If  farmers  in  this  country  knew  more  of  entomojogy,  or  were  better 
acquainted  with  "bugs,"  as  many  term  them,  such  knowledge  would  be 
:he  means  of  saving  thousands  of  dollars  to  productive  industry  and  to 
rhemselves.  One  can  hardly  realize  the  extent  of  injuriesflone  by  these 
ittle  depredators;  but  the  following  estimate  from  the  American  J3nto 
nologist  of  September,  18G8,  representing  more  than  the  total  value  of 
:he  cotton  cro]),  is  a  startling  indication  of  the  importance  of  the 
>ubject:  ^'On  the  \vhole,  Ave  are  certainly  speaking  within  bounds  when 
tTc  assert  that,  taking  one  year  with  another,  this  country  suffers 
xom  the  dei)redations  of  noxious  insects  to  the  annual  amount  of  three 
lundred  niillions  of  dollars." 

Regarding  the  writings  of  Dr.  Fitch  on  the  noxious  insects  of  New 

STork,  it  further  states,  as  the  opinion  of  prominent  and  enlightened 

igricultiuists,  that  they  had  saved  that  single  State  fifty  thousand 

lollars  annually.    If  such  results  are  reached  tJbirough  the  efforts  of  one 
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man,  what  may  not  be  accomplished  with  many  workers  in  the  field! 
As  all  insects  are  not  injuiious,  and  as  many  are  beneficial,  it  is  of 
practical  value  to  the  agriculturist  to  be  able  to  discriminate  between 
friends  and  foes;  and  this  knowledge  is  learned  oiUy  by  observing  the 
habits  of  the  insects  themselves. 

A  treatise  on  entomologj^  is  not  here  proposed,  but  simply  a  few 
practical  hints  on  the  collection  and  preparation  of  insects,  hoping  they 
may  awalten  an  interest  that  will  lead  to  progressive  study  of  tins 
interesting  science. 

Insects,  as  well  as  worms  and  crustaceans,  (lobst<}rs,  crabs,  &c.,) 
belong  to  that  division  of  the  animal  kingdom  known  as  ArticulatOj  that 
is,  composed  of  rings  or  segments.  Insects  m<ay  be  distinguished  by 
having  the  body  divided  into  three  distinct  sections:  head,  thorax,  and 
abdomen;  jind  by  having  two  antcnnm  or  feelers,  four  >vings,  and  three 
pairs  of  legs.  In  flies  the  second  pair  of  wings  are  wanting,  and  some 
few  insects  have  none  at  all.  This  class  is  most  commonly  divided  into 
seven  groups,  called  orders;  and  these  again  are  separated  into  families, 
tribes,  genera,  and  species.  An  insect,  after  it  is  hatched  from  the  egg, 
is  caUed  the  larvaj  which  when  full  grown  casts  its  skin,  the  ont^ 

intogimient  hardens,  and  it  becomes  a  pupn^  in 
which  stage  it  remains  tOl  it  has  completed  its 
transformation,  when  it  comes  forth  a  perfect  in- 
sect or  imago. 

The  transformation  is  called  complete  when  the 
changes  to  pupa  and  imago  are  signally  marked, 
as  shown  in  the  accompanying  figures.  Bees,  but- 
terflies, &c.,  are  examples.  In  grasshoppers,  &c., 
the  transformation  is  partial,  as  the  insect  at  no 
period  of  its  existence  becomes  inactive  or  ceases 
to  take  food,  but  grows  by  repeatedly  casting 
its  skin,  finally  appearing  in  the  i)erfect  state. 
rig.i.  Among  insects  the  females  differ  from  the  males, 

being  larger  and  not  so  brightly  colored ;  they  are  often  differently 
marked  or  ornamented,  and  generally  have  one  less  abdominal  ring. 
The  signs  used  to  distinguish  them  are  $  male  and  9  female. 

COLEOPTERA. 

Beetles  are  distinguished  by  their  hard  bodies,  stout  jaws,  and  thick  wing- 
covers  or  elytra^  which  in  meeting  form  a  straight  line  down  the  backhand 
serve  to  protect  the  second  pair,  which  are  membranous.  The  lajrvse, 
called  griihs,  generally  have  six  true  legs,  and  often  a  terminal  pro-leg. 
In  the  pupae  the  legs  and  wings  are  free  or  unconfined.  Transfonna- 
tions  are  complete. 

The  collector  in  this  order  should  be  provided  with  a  net  for  sweeping 
grass^nd  herbage,  or  for  beating  bushes;  a  collecting  box  and  several 

vials  of  alcohol,  in  which  to  kill  and  preserve  captures. 
The  net  is  made  in  the  same  manner  as  the  gauze  net 
for  butterflies,  substituting  cotton  cloth  for  muslin. 
The  common  net  may  be  used  for  this  purpose,  though 
it  is  more  easily  torn  or  otherwise  damaged.  A  water 
Fi?.  2.  net  is  i)articularly  useful  in  collecting  aquatic  coleoptera. 

It  is  made  of  giass  cloth  or  some  coarse  material,  fastened  to  a  ring  a 
foot  or  more  in  diameter.  Any  box  two  inches  deep,  that  can  be  carried 
in  the  ])0cket,-will  do  for  a  collecting  box,  though  for  general  collecting 
it  is  well  to  have  such  a  one  as  Fig.  3,  which  any  car[)enter  can  make 
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for  a  trifle.    A  conveuieiit  size  is  nine  inches  long,  by  seven  wid 
two  inches  deep  at  the  sides;  the  bottom 

to  be  made  rounding,  to  tit  the  small  of     ^^      __  ^^ 

the  back.    On  one  end  is  placed  a  cushion       \^^^'"=^f^=^^'      ^ 

for  pins,  and  on  the  outside  of  the  cover  a 

pocket  for  slips  of  paper,  &c.    It  shoidd 

be  made  as  light  as  possible,  and  can  be  _i^^^M 

carried  either  suspended  from  the  shouldei , 

shot  pouch  fashion,  or  i'astened  to  a  belt 

around    the    waist.     Delicately    colored 

beetles,  th(*.  goldsmith  beetle,  for  example,  rig.  a 

which  is  of  a  beautiful  metallic  yellow,  should  be  left  in  alcohol  onl. 

enough  to  kill,  and  should  then  be  pinned  and  placed  in  the  colli 

box.    Sometimes,  if  not  quite  dead,  a  little  benzine  brushed  on  the 

of  the  body  is  necessary  to  quiet  them. 

In  setting  beetles  the  pin  is  inserted  into  the  right  elytron,  or 
case,  so  as  to  come  out  beneath,  mid-way  between  the  second  and 
pair  of  legs,  otherwise  the  insect  is  liable  to  bo  damaged.    It  is  a 
best  to  place  the  legs  and  antennae  in  a  natural  position,  so  that  i 
joints  can  easily  be  seen.    When  it  is  desirable  to  show  the  under  ^ 
the  regular  setting  board  may  be  used.    Beetles  that  are  too  small  , 
to  pin,  flea  beetles,  &c.,  should  be  moimted  on  triangular  slips, 
through  which  the  pin  can  be  thrust.    They  are  made  of  bristol 
board,  cut  fli^st  into  strips  a  quarter  of  an  inch  in  width,  and  then 
transversely,  as  shown  by  the  dotted  lines  in  Fig.  4.    To  these, 
insects  are  fastened  either  by  common  mucilage,  or  a  mixture  of 
inspissated  ox  gall,  gum  arable  and  water;  it  should  be  thick 
enough  to  hold  the  specimen  in  the  position  in  which  it  is  placed. 
When  there  are  du))licates  of  any  species,  it  is  well  to  set  one  or 
two  in  position  to  show^  the  under  side  of  the  body. 

Beetles  are  to  be  met  with  evers'whero.  The  tiger  beetles,  Cicim 
inhabiting  hot,  sandy  plains,  or  sunny  paths,  are  most  easily  tak 
allowing  them  to  alight,  and  then  suddenly  throwing  the  net  over 
Ground  beetles,  Carahidw^  are  found  in  damp  places,  under  sticks,  s 
drift,  and  bark  of  trees;  a  few  are  found  uiwn  the  leaves  of  tree 
plants.  Other  families  are  aquatic,  such  as  the  whirligigs  and  d 
Diftiscidxti^  GyranidWj  and  ITf/drophiUflw,  and  should  be  taken  by  i 
of  the  water  net.  By  dredging  the  bottom  of  ponds  and  examini] 
plants,  &c.,  brought  up,  many  small  species  can  be  obtained. 
Silphidce  (burying  or  sexton  beetles,  scavengers,  &c.)  are  fount 
dead  animals,  and  sometimes  on  flowers.  Many  of  the  rove  b< 
StaphyUnidw,  are  found  in  decaying  animal  and  vegetable 
substances;  while  some  of  the  smaller  species  live  under  bark  ^ 
and  in  ants'  nests.  The  LainelUcomoij  which  are  distinguisheil  vy 
by  their  clubbe<l  antennre,  [Fig.  5,)  arc  mostlj"  vegetable  ^ 
feeders,  and  are  therefore  injurious.  They  may  be  collected  in 
summer  on  plants,  flowers,  shrubbery,  &;c.  Coprin  and  allies  are 
found  wi t h  excrc^nent.  The  wood-boring  BuprestUlw  may  be  seen  "* 
on  warm  summer  days  sunning  themselves  on  tninks  of  trees  ^ 
or  on  dry  loG^s.  Their  allies,  Elaterld/e^  (springing  or  snapping  be< 
live  under  bark  or  in  rotten  wood.  The  long  slender  wire-AVorms 
do  so  muvh  injury  in  gardens  produce  elaters.  Lightning  bugs, 
pyridcv^  in  the  day-time  are  found  ui>on  flowers.  Clerldcc,  bright,  ii 
insects  resembling  ants,  inhabit  bumble-bees'  nests.  Granarit 
infested  with  a  beetle  belonging  to  the  Tenehrionidce^  a  family  resen 
ground  beetles,  and  like  them  found  under  stones,  logs,  bark  of  tree; 
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some  live  in  toad-stools.  Blister  flies  are  soft-bodied  insects,  found  on 
potato  tops,  flowers  of  golden  rod,  &c.  The  Gurculionidajj  snout  beetles, 
or  weevils,  infest  grain,  seeds,  or  fruits,  and  many  species  live  in  wood, 
under  bark,  or  in  plants  and  flowers.  The  LongicomeSj  in  the  larval 
state,  are  wood  borers.  These  beetles,  which  are  among  the  largest  oi 
the  order,  can  be  collected  in  great  numbers  in  spring,  around  saw-mills, 
lumber  yards,  wood-piles,  and  in  forests;  many  species  frequent  flowers 
in  summer.  Flea  beetles,  Chrysonielidae,  live  in  all  their  stages  upon  the 
leaves  of  plants.  The  Coccinellidoc^  (lady-birds,)  which  are  nearly  all 
beneficial,  are  nsofnl  in  destroying  i)lant  lice.     . 

ORTHOPTERA. 

CockroacJies,  crickets^  grasslioppersj  (fcc,  are  provided  with  jaws;  the 
upper  wings  are  thick  and  opaque,  while  the  large  under  ones  are  net- 
veined,  and  fold  like  a  fan.  The  transformations  arQ  partial,  the  larv» 
and  pupaj  resembling  the  perfect  insect,  but  wanting  wings. 

Orthoptera  when  collected  can  be  thrown  into  alcohol,  and  there 
allowed  to  remain  until  it  is  convenient  to  set  them,  though  a  better  way 
is  to  kill  them  with  benzine  or  ether^  and  place  immediately  in  the  collect- 
ing box.  To  save  trouble  of  pinning  in  the  field,  grasshoppers  may  be 
put  in  a  little  box,  each  insect  wrapped  in  a  piece  of  soft  paper  two  or 
4;liree  inches  square,  to  prevent  injury,  first  treating  it  to  a  generous 
dose  of  benzine,  Avhich  for  convenience  sliould  be  carried  in  a  small  vial 
having  a  brush  fastened  inside  to  the  cork.  Grasshoppers  very  soon 
lose  their  color  when  placed  in  alcohol;  the  delicate  under  wings,  which 
in  many  species  are  bright  colored,  become  brown  and  soiled.  K  treated 
with  benzine,  and  immediately  pinned  and  placed  in  the  collecting  box, 
they  are  also  liable  to  injury  by  "coming  to  life  and  kicking  their  legs 
off,'' as  collectors  are  accustomed  to  say.  "They  should  be  pinned 
through  a  little  triangular  spot  between  the  bases  of  the  fore  wings. 
They  are  also  often  pinned  through  the  i)rothorax,  or  through  the  right 
elytron,  as  in  coleoptera."  It  is  well  to  set  several  individuals  of  a  spe- 
cies with  the  wings  spread  as  in  flight;  some  collectors  prefer  the  wings 
set  onlj'  on  one  side,  lea\ing  the  other  side  to  show  the  insect  at  rest. 

The  insects  belonging  to  this  order  are  nearly  all  injurious  to  vege- 
tation. Cockroaches  feed  upon  a  variety  of  substances  in  houses,  &c., 
and  the  Mant^  or  "rear-horses"  prey  upon  other  insects.  E^wigs, 
ForJiculidcCf  are  nocturnal  insects,  found  hiding  by  day  iji  the  leaves  of 
flowers;  they  may  be  taken  with  the  net  just  before  sunset,  when  they 
are  most  active.  Many  cockroaches,  BlatiaridWj  are  found  under  stones, 
sticks,  bark  of  decaying  trqes,  and  in  damp  situations.  The  field 
species  are  snialler  than  those  commonly  found  in  houses.  The  wallong 
sticks,  Pluismidce^  live  upon  the  tender  leaves  and  shoots  of  shrubbery 
and  trees,  and  very  much  resemble  dry  twigs.  Crickets,  Gi^llides^  are 
found  during  the  greater  part  of  the  year  under  logs,  stones,  and  in 
sheltered  i)laces,  such  as  old  stone  walls.  The  mole  cricket,  Gryllotalpa, 
burrows  in  subterranean  galleries  which  it  forms  in  meadows  and  swamp 
lands.  Katydids  represent  a  family  of  broad-winged  grasshoppers,  the 
LocmtariWj  nearly  all  of  which  are  green  in  color.  They  are  found  on 
the  leaves  of  trees  and  shrubbery  eaily  in  autumn,  and  may  be  collected 
by  beating.  Grasshoppers,  Acrydiiy  are  common  everywhere  during 
the  summer  months  and  until  late  in  the  iall.  They  are  found  most 
numerous  in  meadows  and  fields,  on  heaths  and  barren  rocky  hills,  and 
a  few  are  found  upon  bare  sandy  places,  near  streams:  As  many  are 
swiit  of  flight,  the  net  should  be  used  in  their  capture. 
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NEUROPTERA. 

Drcjoii  j'uvSy  Jaccwin/j  JlieSj  May-flksj  white  anU^  cfcc,  are  insects 
with  jaws,  having  four  broad  net-veined  wings,  the  second  pair  gene- 
rally being  the  largest.  The  transformations  are  incomplete,  larvae  and 
pupae  active.    The  species  are  nearly  all  aquatic. 

The  insects  of  this  order  are  very  i^redatory,  and  are  consequently 
benelicial,  living  upon  other  insects  in  the  lai-val  and  perfect  stage  of 
their  existence.  The  habits  of  aquatic  larvae  may  be  watched  in  the 
aquarium,  though  the  more  powerful  should  be  kept  from  the  weaker 
ones.  In  this  way,  with  care,  many  additions  can  be  made  to  the 
cabinet,  altogether  forming  an  interesting  as  well  as  a  profitable  study. 

Dui'ing  the  warm  weather  white  ants  are  found  in  great  numbers  in 
rotten  wood,  or  in  rails  and  fence  posts,  and  under  stones.  As  they  are 
very  delicate,  they  should  be  pinned  at  once.  Caddice  llies,  Fhryganeidcc^ 
in  the  larval  state  inhabit  cylindrical  cases  made  of  sticks,  sand,  &c., 
living  in  the  water,  and  feeduig  upon  plants  and  small  aquatic  insects. 
The  perfect  insects  are  usually  found  flying  near  the  pools  in  which 
they  have  passed  their  first  stages,  and  should  bo  i)inned  as  soon  as 
taken  in  the  net.  The  larvae  of  ant-lions.live  in  cone-shaped  pits  in  the 
sand,  near  which  situations  the  perfect  insects  may  be  found.  They  are 
also  found  flying  near  woods.  Lace-winged  flies  are  found  upon  plants 
and  shrubbery ;  and,  as  they  are  attracted  to  light,  sometimes  in  the 
evening  fly  into  houses.  Tlie  LibellulidWj  "Devil's  darning  needles,'' 
dragon  flies,  &c.,  may  be  seen  in  warm  summer  days  flying  around 
pools  of  water,  hawking  for  other  insects.  As  their  rapid  flight  makes 
them  difficult  to  capture,  they  are  most  easily  taken  by  throwing  the 
net  over  them  w  hen  settled.  Dragon  flies  should  be  caught  with  the  net 
and  killed  by  brushing  with  benzine,  the  larger  kinds  placed  in  triangular 
slips  of  pai)er  or  old  envelope  corners,  whfle  the  more  delicate  species 
should  be  pinned  and  put  in  the  collecting  box.  They  are  most  numer- 
ous near  i)ools  and  marshes,  and  in  damp  places  generally,  aiid  are 
attracted  to  fire  ,or  bright  light  at  night.  Agrionidcs  are  the  small, 
delicate,  brilliantly  colored  species  seen  hovering  over  plants  near 
brooks,  ditches,  or  in  meadows,  suspending  themselves,  apparently 
motionless,  then  suddenly  alighting;  they  should  be  pinned  in  tiie 
collecting  box  as  soon  as  taken.  EpJiemercBj  or  May-flies,  are  most 
numerous  in  the  evening.  Thxjsanura  is  a  wingless  species,  found  in 
manure  heai)s,  among  fallen  leaves,  under  sticks,  stones,  bark  of  trees, 
and  in  damp  i)Iaces.  Lepisma,  also  wingless,  is  round  in  old  books,  in 
which  it  hides  during  the  day. 

nYMENOPTERA. 

Bees,  7cas2)s,  ants,  dr.,  are  hard-bodied  insects,  with  four  narrow 
membranous  w ings,  of  which  the  hinder  ones  are  the  smaller,  and  a 
hard  ovipositor  or  sting  at  the  extremity  of  the  body.  The  transforma- 
tions are  (•oini)lete.  The  larvai  are  footless  grubs,  though  a  few  resemble 
cateri)illars.    Vu])x  have  true  wings  and  legs  free. 

In  collect  in  <j;-  hymenoptera  the  student  should  be  provided  with  the 
usual  net  and  colh'cting  box,  two  or  three  wide-mouthed  bottles  of  alcohol, 
and  boxes  of  diirerent  sizes  for  nests.  After  capturing  an  insect  it 
should  be  stnpelied  v.  ith  benzine,  then  pinned  and  placed  in  the  col- 
lecting box,  or  tlirov.u  into  alcohol.  Nests  should  be  searched  for, 
that  their  young  may  be  reared  and  their  habits  studiously  observed, 
especially  the  saw-Hies,  gall -flies,  &c.    They  may  be  found  adhering  to 
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roofs  of  biiildiugs,  or  fastened  to  the  branclie-s  of  trees;  bumble-bees' 
nests  are  found  under  ground,  in  pastures  or  in  old  stumps.  Tlie  nests 
of  the  gall-flies  are  tlio  hollow  swellings  or  excrescences  seen  upon  the 
leaves  and  stalks  of  plants.  When  ants'  nests  are  found,  the  males  and 
females  should  be  secured.  Nests  with  but  one  opening  can  be  easily 
stoi)ped  up,  and  nest  and  contents  secured  together;  though,  whcu 
separated  to  be  placed  in  the  collection,  the  same  numbers  should  be 
given  to  both,  as  it  is  important  to  know  the  architect  of  each. 
{Specimens  should  be  pinned  directly  through  the  center  of  the  thorax; 
and,  where  it  is  desirable  to  expand  the  wings,  the  same  directions 
should  be  followed  as  given  for  setting  Icpidoptera.  The  sucking  tube, 
or  tongue,  when  present,  should  be  pushed  forward,  that  it  nuiy  be 
easily  examined.  It  is  also  well  to  set  the  legs  and  antenna}  in  a 
natural  position.  Duplicate  specimens  should  be  preserved  in  vials  of 
alcohol,  with  the  catalogue  number  vaitten  in  ink  upon  parchment 
labels,  as  it  is  often  necessary,  in  determining  species,  to  examine  the 
dilierent  parts  of  the  body. 

Many  of  the  hymenoptera  are  to  be  found  upon  flowers.  Carpenter 
bees  drill  holes  in  wood  of  fence  posts,  &c.,  in  which  their  eggs  are 
deposited  in  masses  of  pollen.  The  mason  bee  constructs  clay  tabes 
several  inches  in  length,  with  from  three  to  eight  cells,  laying  a  single 
egg  in  each.  Others  make  their  nests  in  sand  banks,  or  in  hidden 
cavities  in  logs,  &c.  Many  of  the  social  wasps  may  bo  taken  in  their 
papery  nests,  found  pendant  from  the  eaves  of  buildings  or  from  branches 
of  trees,  while  the  soUtary  wasps,  which  build  nests  of  sand,  storing 
them  with  caterpillars,  spiders,  and  other  insects,  are  found  in  various 
situations.  The  wood- wasps  are  of  moderate  size,  and  are  often  seen 
resting  on  leaves  in  the  sunshine.  Th(?  several  families  of  sand-wasps, 
mud-daubers,  &c.,  build  their  nests  in  the  earth,  or  form  clay  ceUs, 
such  as  are  frequently  observed  adhering  to  the  rafters  of  bams  or  in 
other  sheltered  places.  The  industrious  little  ants  belong  to  this  order; 
there  are  some  which  excavate  galleries  in  stumps,  though  most  of  the 
species  burrow  in  the  ground.  The  Chalcis  flies  are  beautiful  green  or 
metallic-colored  insects,  and  may  be  collected,  during  summer,  upon 
flowers.  The  Ichneumon  flies,  which  are  parasitical,  tenanting  and 
foraging  on  other  insects,  arc  most  common  in  summer  upon  umbel- 
liferous flowers.  Many  of  the  smaller  species  conflne  their  attacks  to 
the  eggs  of  other  insects.  Gall-flies  produce  the  swellings  often  seen 
upon  leaves  or  stalks  of  plants,  which  when  opened  are  found  to  contain 
one  fleshy  footless  grub.  The  boring  saw-flies,  a  family  of  rather  rare 
hymenoptera,  pass  their  lives  as  borers  in  the  trunks  of  trees.  The 
species,  few  in  number,  fly  in  the  latter  part  of  summer,  and  make  a 
buzzing  noise.  Saw-flies  very  closely  resemble  lepidoptera,  especially 
in  the  larval  state,  and,  being  leaf-eaters,  they  have  been  termed  false 
caterpillars.    The  perfect  insects  also  fly  in  summer. 

LEPIDOPTERA. 

Butterflies  and  motlis — Insects  without  jaws,  having  the  maxilise  pro- 
longed into  a  spiral  sucking  tube,  the  wings  broad  and  covered  with 
dust-like  scales.  The  transformations  are  complete.  The  larva3  are 
provided  with  six  true  legs,  and  from  one  pair  to  five  of  false  or  pro-legs. 
The  pupa  is  generally  inclosed  in  a  cocoon,  (except  butterflies,)  and  &s 
the  legs  and  wings  soldered  to  the  breast. 

This  order  has  been  divided  into  three  groups,  called  diiuiial,  crepus- 
cular, and  nocturnal  lepidoptera,  or  butterflies,  sphinges,  and  moths. 
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Butterflies  are  distinguished  from  moths  by  havingthe  antennae  knobbed 
or  thickened  at  the  end;  while  the  antennae  of  hawk-moths  are 
thickened  in  the  middle,  those  of  moths  are  either  simple  or  feathered. 
As  these  are  the  most  deUcate  of  all  insects  they  should  be  cai'efully 
handled,  to  avoid  injuring  the  specimen  by  rubbing  the  dust  or  scale's 
from  the  wings.  They  are  most  easily  captured  with  a  gauze  net,  after 
which  they  may  be  killed  with  benzine  or  ether,  or  by  shghtly  pinching 
the  thorax,  taking  care  to  have  the  wings  folded  together  over  the  back, 
then  pinned  and  i)laeed  in  the  collecting  box. 

In  making  a  net  the  ring  or  frame  should  be  from 
twelve  to  eighteen  inches  in  diameter,  of  hea^'y  brass 
wire,  secured  to  the  socket  which  receives  the  rod,  and 
bound  with  coarse  cotton  (doth;  to  this  a  bag  made  of 
Swiss  muslin  or  silk  gauze  is  sewed.  In  the  annexed 
cut  the  best  shape  is  given.  The  rod  should  be  at  least 
five  feet  long,  and  not  too  heavy  to  use  with  one  hand. 
When  the  collecting  box  is  full,  or  when  largo  speci- 
mens are  obtained,  it  is  best  to  make  yse  of  triangular 
paper  envelopes,  or  better,  old  envelope  comers  of 
sufficient  size,  in  which  the  specimens  are  placed  in  the 
position  shown  by  Figure  7;  the  edge  is  then  folded 
over,  and  the  whole  slipped  into  the  ])ocket  of  the  collecting  box. 

Butterflies  are  most  abundant  by  roadsides, 
in  fields  and  meadows,  and  a  few  species  in 
woods.  Sphinges  fly  Just  at  dusk,  and  may  be 
taken  in  the  vicinity  of  flower  beds.  On  warm 
summer  evenings,  with  a  bright  light  and  open 
windows,  many  species  of  night-flying  moths 
may  be  tiiken.  A  blight  tap  on  the  thorax  with 
a  ruler  is  suthcieut  to  kill  them.  City  collectors 
may  make  valuable  additions  to  thefr  cabinets 
by  visiting,  at  ditt'erent  hours  of  the  night,  the 
street  lamps.  Not  only  are  many  comparatively 
rare  moths  taken  in  this  way,  but  a  variety  of 
other  insects,  esi)ecially  beetles.  An  excellent 
method  for  out-door  collecting  is  to  spread  a  sheet  where  there  are  trees, 
placing  in  the  center  a  bull's-eye  lantern ;  the  light  will  attract  the  speci- 
mens, which  are  more  easily  seen  by  means  of  the  sheet,  and  are 
then  taken  in  the  net.  Some  collectors  have  used  a  mixture  of  rum, 
sugar,  and  molasses,  of  the  consistency  of  treacle,  as  a  means  o*. 
attoicting  night-flying  moths;  and  it  is  said  the  bait  may  be  used 
from  March  to  October  with  success.  "The  mixture  is  taken  to 
the  woods,  and  put  upon  the  trunks  of  trees  in  patches  or  stripes  just 
at  dusk.  Before  it  js  dark  some  moths  arrive,  and  a  succession  of  comers 
contiuues  all  night  through.  The  collector  goes,  soon  after  dark,  with  a 
bull's-eye  lantern,  a  ring  net,  and  a  lot  of  large  pill  boxes.  He  turns  his 
hght  full  on  the  wetted  place,  at  the  same  time  placing  his  net  imder- 
neath  it  in  order  to  catch  any  moth  that  may  fall.  The  best  nights  are 
those  which  are  warm,  dark,  and  wet.-' 

For  collecting  ver>'  small  moths,  in  excursions,  a  wide-mouthed  bottle 
is  necessary,  in  the  bottom  of  which  a  piece  of  cotton,  saturated  with 
benzine,  has  been  ])laced,  covered  with  a  little  dry  cotton,  to  prevent  the 
Things  fro ij I  becoming  soiled.  When  a  cax>tiu'e  has  been  made,  insert  the 
bottle,  0))en -mouthed,  into  the  folds  of  the  net;  in  this  the  moth  will  fly 
for  escape;  then,  by  pljicing  the  hand  over  the  opening  of  the  bottle,  it 
can  be  withdrawn,  and  the  insect  placed  in  the  collecting  box  as  soon 
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as  overcome  by  the  ftOnes  of  benzine.  Clemens  gives  the  following  direc- 
tions for  the  same:  After  taking  the  moth  in  the  net,  '^ by  elevating  the 
hand  through  the  ring,  or  on  a  level  with  it,  a  common  cupping  glass  of 
about  two  inches  in  (liameter,  or  a  wine-glass  carried  in  the  ix>cket,  is 
placed  on  the  fop  of  the  left  hand  over  the  constricted  portion,  the  grasp 
relaxed,  and  the  insect  permitted  to  escape  through  the  opening  into  its 
interior;  the  glass  is  then  closed  below  by  the  left  hand  on  the  outside 
of  the  net,  and  may  be  transferred  to  the  top  of  the  collecting  box,  when 
it  can  be  quieted  with  chloroform." 

In  setting  a  butterfly  or  a  moth,  insert  the  pin  into  the  thorax, 
holding  the  inso(?t  between  the  left  thumb  and  fore  finger,  with  the 
wings  partly  folded  back,  and  gently  push  it  through,  leaving  about 
three-eighths  of  an  inch  to  hold  it  by;  then  place  in  the  setting  board, 
being  careful  to  have  the  pin  perfectly  upright  in  the  cork;  (&aw  the 
wings  forward  into  a  natural  ])osition,  and  secure  ea<5h  with  a  small  pin 
near  the  body;  then  cover  with  card  or  thin  i)ieces  of  glass,  though  in 
the  second  board,  described  below,  thread  is  used,  wound  many  times 
around  the  block,  which  can  thc^n  be  set  on  edge  in  any  out  of  the  way 
place.  ^Micn  glass  is  used,  a  slight  jar  may  injure  a  whole  board  of 
insects;  for  this  reason  it  is  not  as  good  a  plan  as  the  thread  arrangement. 
In  the  accompanying  sketches  two  styles  of  setting  boards  are  given.    The 


r  iff.  ^5. 
lirstismadeby  fasteningtwo  strips  of  wood,  about  a  foot  in  length  and  an 
inch  and  a  half  in  width,  to  two  uprights  of  the  same  height,  leaving  m 
open  space  of  half  a-n  inch  between ;  thin  strips  of  cork  are  glued  on  under- 
neath, through  which  the  pins  are  thnist.  This  size  will  do  for  ordinary 
use,  but  for  very  large  or  very  small  moths  other  sizes  are  required. 
For  the  second  we  are  indebted  to  Mr.  Oresson,  of  Philadelphia.^  It  is 

merely  a  block  of  woodtiireeinohes 
square  and  one  inch  thick,  with  an 
upjxn*  groove  half  an  inch  wide  for 
the  body  of  the  insect,  and  a  lower 
on(»  about  the  samewidth  to  receive 
a  strii)  of  sheet  cork ;  before  putting 
in  the  cork,  however,  several  holes 
should  be  made  along  the  center 
Fig.  9.  of  the  groove,  just  large  enough  for 

the  size  of  the  pin  used.     Both  boards  are  slightly  sloping  toward  the 
center. 
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Butterflies  generally  set  in  one  or  two  weeks;  larger  moths  require  a 
much  longer  time.  In  setting  micro-lepidoptera,  place  the  insect  on  a 
soft  surfeice,  such  as  blotting  paper;  carefully  insert  the  pin  into  the 
thorax,  and  push  it  through  the  paper  till  the  moth  is  in  the  right 
position  on  the  pin.  A  common  setting  board  with  a  very  small  groove 
may  be  used,  or  "a  piece  of  soft  cork  prepared  with  smooth  paper,  and 
with  grooves  cut  to  admit  the  bodies;"  or  Fig.  9  may  be  made  on  a  small 
scale,  of  cork  instead  of  wood,  also  covered  with  paper.  Spread  the 
wings  in  the  same  manner  as  described  above  for  lai'ger  species,  only  it 
is  a  much  more  delicate  operation,  and  requires  a  greater  amount  of  care 
and  patience. 

As  entomology-  does  not  consist  in  simply  knowing  an  insect  in  the 
perfect  state,  or  being  able  to  give  its  scientific  name,  a  knowledge  of  its 
habits  and  transformations  is  necessary.  To  obtain  this  the  student 
should  collect  and  rear  caterpillars,  watching  them  through  their  dif- 
ferent changes,  and  closely  observing  every  particular  connected  with 
their  metamorphoses. 

The  larvae  of  moths  are  more  abundant  than  those  of  butterflies,  even 
where  the  moths  themselves  are  comparatively  scarce.  Morning  is 
the  most  favorable  time  to  collect  caterjjillars.  Ti-ees  should  be  shaken 
or  jarred,  bushes  beaten  over  the  net,  or  a  newspaper  spread  upon  the 
ground,  the  sweep  net  used  vigorously  among  giass  and  herbage,  and 
Uie  underside  of  leaves  carefully  examined.  Many  of  the  larvae  of  micro- 
lepidoptera  are  leaf  miners;  others  draw  two  leaves  together,  feeding 
upon  the  parenchyma;  and  a  few  construct  cases,  which  they  carry 
about  with  them.  The  presence  of  "micros"  is  indicated  by  discolored 
lines  on  the  surface  of  leaves,  in  which  these  minute  larvae  mine.  It 
may  be  ascertained  whether  the  "micro"  is  at  home  by  holding  the 
leaf  up  to  the  light;  leaves  containing  larvie  should  always  be  carried 
in  a  tight  tin  box,  to  prevent  wilting.  The  ground  under  forest  trees 
should  be  examined,  and,  if  fresh  peUets  of  excrement  are  seen,  the  col- 
lector may  sometimes  secure  a  prize  by  pelting  the  overhanging  branch, 
causing  the  larvm  to  fall  by  the  concussion.  We  have  taken  caterpillars 
in  this  way  from  branches  twenty  feet  from  the  ground.  They  should 
always  be  fed  on  the  same  kiud  of  plant  on  which  they  are  found;  gen- 
erally they  will  eat  no  other.  .Besides  the  usual  pill  boxes,  the  collector 
should  be  provided  with  a  couple  of  tin  boxes,  three  or  four  inches  in 
diameter  and  live  or  six  inches  deep,  the  top  covered  Avith  gauze,  in 
which  to  place  the  worms  with  an  abundance  of  food.  Oak  caterpillars 
should  be  kept  by  themselves. 

Feeding  boxes  may  be  of  any  size,  though  boxes  a  foot  square  are  the 
most  convenient.  They  should  have  good  ventilation,  and  the  atmos- 
phere kept  moist  by  a  few  inches  of  damp  sand  and  earth  in  the  bottom. 
For  species  that  do  not  transform  in  the  ground,  light  cages  of  gauze 
may  bQ  used,  placing  the  food,  which  must  be  renewed  at  least  once  a 
day,  in  water.  The  worms  should  never  be  exposed  to  the  sun.  Cater- 
pillars of  small  moths  may  be  kept  in  wide-mouthed  bottles,  or  even 
in  common  tumblers  covered  with  gauze,  having  sand  enough  in  the 
bottom  to  enable  them  to  complete  their  transformations.  For  leaf 
miners,  where  it  is  essential  to  preserve  the  leaf  till  the  insect  has 
gone  tlirougji  with  its  transformations,  "a  glass  jar,  timibler,  or  jam- 
pot," (as  Packard  recommends,)  "the  top  of  which  hjis  been  ground 
to  receive  an  air-tight  glass  cover,  the  bottom  of  which  has  been  covered 
with  moist  white  sand,  will  keep  a  leaf  fresh  for  a  week.  Thus  a  larva 
in  the  summer  will  have  to  be  fed  but  two  or  three  times  before  it 
changes;  and  the  moth  can  be  seen  through  the  glass  without  taking  oft 
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the  cover."  As  tlie  piipsB  easily  dry  up,  they  should  be  kept  moist. 
The  pupae  of  fall  caterpillars  do  not  change  to  the  perfect  insect  till  the 
following  spring  or  summer,  and  during  the  time  should  be  covered  vath 
damp  moss  and  kept  in  a  cool  place. 

The  observer  should  note  dowTi  the  states  of  the  different  transforma- 
tions in  a  book  kept  for  the  purpose,  accompanied  with  full  and  accurate 
descriptions,  and  drawings  when  practicable.  The  food  plant  should  be 
particularly  given.  When  an  insect  is  reared  from  the  egg  the  state  of 
hatching  should  be  noted,  the  length  of  time  required  for  the  worm  to 
become  full  fed,  and  the  period  it  remains  in  the  pupa  state,  as  well  as 
the  state  of  appearance  of  the  imago. 

The  swallow-tails,  belonging  to  the  family  Papilionidw,  are  amopg 
our  largest  and  most  common  butterflies,  and  are  found  during  summer 
quite  common  in  fields  and  meadows.  Papilio  asterias  is  a  black  butterfly 
with  yellow  spots  along  the  margin  of  the  wings;  its  larvae  are  green 
and  black,  and  feed  upon  parsnips,  celery,  &c.  The  white  and  sulphur 
butterflies  in  the  larval  stilte  feed  upon  grasses,  and  are  green,  hairy 
caterpillars.  The  different  species  of  Argynnis  have  the  under  side  of 
the  wrings  sprinkled  with  spots  of  silver.  Satyrus  has  broad  wings  of  a 
delicate  brown,  with  eye-like  spots  near  the  hinder  margin;  it  abounds 
in  ojmi  woods.  The  azure  butterflies,  and  the  class  which  are  coppery- 
brown  species,  haA-ing  a  slight  tail  to  the  hinder  wings,  are  the  smallest 
of  butterflies.  The  different  species  may  bo  collected  from  May  to 
October.  The  family  of  skippers,  HesperianSj  are  rather  small,  thick- 
bodied  butterflies,  having  the  antenufle  hooked  at  the  end  like  a  shepherd's 
crook.  The  colors  are  brown  and  yellow.  The  caterpillars,  which  are 
green,  have  large  heads. 

Hawk-moths,  Sphingidce^  fly  only  at  dusk,  frequenting  flowers,  into 
which  they  insert  their  long  sucking  tubes  or  maxillse.  They  are  very 
stout  bodied,  and  have  thick  narrow^  wings,  making  them  rapid  in  flight 
and  hard  to  capture.  The  larva)  are  large,  green,  fleshy  caterpillws, 
having  a  terminal  horn-like  appendage.  The  humming-bird  moths  are' 
smaller,  and  have  transparent  wings.  They  fly  in  the  sunshine,  darting 
into  flowers,  or  suspending  themselves  above  them  like  humming  birds. 
j^geriadae^  small,  clear-winged  insects,  wath  steel-blue  bodies,  in  the 
larval  state  are  borers.  JE.  polktiformis  bores  into  the  root  of  the  grape. 
The  BomhycidoCy  or  spinners,  including  the  silk-producing  moths,  are 
known  by  their  large  bodies,  small  sunken  heads,  and  broad  wings.  The 
common  white  miller  belongs  to  this  group;  its  larva  is  thick  and  hairy, 
and  is  found  very  common  in  gardens.  Several  of  the  largest  species, 
true  silk-producing  moths,  of  which  Samia  cecropia  is  an  example,  measure 
six  inches  from  tip  to  tip  when  the  wings  are  spread.  The  larvsd  are 
green  caterpillars,  with  scattering  tufts  of  short  hairs.  Among  the  outlet 
moths,  or  NoctuidWj  the  wings  are  small  and  narrow.  As  the  insects 
are  attracted  to  the  light,  night  is  the  best  time  to  take  them..  "The 
larvjB  are  tapering,  and  are  strijicd  and  barred  in  different  ways.''  The 
noxious  cut-worms  are  the  larvje  of  the  Agrotis  moths,  some  of  which 
may  be  foimd  in  fields  in  autunm  upon  flowers;  while  others  fly  only  at 
night,  and  lie  concealed  during  the  day-time  in  chinks  of  stone  walls 
and  like  places.  The  Catocalds  have  rather  broader  wings,  the  hinder 
ones  being  be<autifully  striped  with  bands  of  red,  yellow,  os  black.  The 
Oeometrid<K  are  easily  distinguished  by  their  slender  bodies  and  feathered 
antenna?.  The  larsa^  are  known  as  span-worms,  measuring  worms,  &c. 
Many  of  the  species  have  angulated  wings,  generally  of  some  shade  of 
yellow,  crossed  with  faint  lines  of  darker  shade.  They  may  be  taken  in 
the  woods  in  June  and  July.    Delta  moths,  or  PyralidcBy  so  called  from 
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the  habit  of  placing  tbo  wings  in  tlio  form  of  a  triangle  when  at  rest,  are 
slender -bodied,  having  the  antenn®  always  simple.  Tliey  are  found 
also  in  woods,  resting  upon  the  under  side  of  leaves.  The  leaf-rollers, 
TortricidWj  are  found  very  abundant  in  summer,  upon  leaves  of  trees, 
low  bushes,  and  herbage.  The  larvje  live  in  roUed-up  leaves.  The 
Tineidce^  though  the  smallest  moths  of  the  order,  are  very  destructive 
to  vegetation.  The  wings  are  narrow  and  edged  with  delicate  fringe. 
The  clothes-moth  and  corn-moth  are  representatives  of  the  family.  They 
are  found  in  a  variety  of  situations 5  many  fly  in  the  grass^  always  alight- 
ing head  dow^nward.  These,  with  Alueitce^  a  small  family  with  wings, 
divided  into  numerous  branches,  close  the  order. 

HEMIPTERA. 

Btigs^  locusts^  plautlice^  &c, — ^This  order  has  by  some  naturalists  been 
divided  into  two,  Ilct^ropteray  or  dissimilar  winged  insects,  comprising  the 
true  plant  bugs,  and  the  Homoptera^  or  "insects  with  four  wings  of  the 
same  membranous  texture,  or  having  the  upper  pair  leathery  and  the 
under  pair  membranous,"  as  in  the  cicadas  and  leaf-hoppers.  We  will, 
however,  consider  them  as  one,  and  describe  them  as  insects  having  a 
horny  beak  or  sucking  tube,  four  wings,  the  first  pair  of  which  are  thick- 
ened at  the  base  and  lie  flat,  or  are  uuilbrm  throughout,  and  sloping  at 
the  sides.  The  transformations  are  complete.  Many  of  the  species  are 
aquatic;  a  few  are  wingless. 

The  insects  are  collected  in  the  same  manner  as  beetles;  sweeping 
fipom  grass  and  herbage,  by  shaking  or  beating,  or  by  picking  them  from 
trees  or  plants  on  which  they  are  found.  They  may  be  preserved  in 
alcohol  without  injury.  (The  cicadas,  as  an  exception,  keep  their  colors 
better  if  killed  by  brushing  with  benzine.)  The  water  net  should  be 
used  for  aquatic  species,  which  live  upon  submerged  plants  and  grasses. 
Those  that  remain  toq)id,  or  hybemate,  may  be  found  in  stone  walls, 
under  rubbish  heaps,  and  in  dead  wood,  in  jdl  stages  of  their  growth: 
brush  heaps  afford  an  excellent  shelter.  Specimens  should  be  pinned 
through  the  triangular  scutellum  in  the  middle  of  the  body;  smaller 
hard  species  may  be  placed  on  card  sUps  described  for  coleoptera. 

The  harvest  tiies,  or  Cicadas^  are  very  plentiful  upon  the  trees  during 
warm  weather;  the  males  may  be  discovered  by  their  noisy  song,  which 
is  produced  by  a  drum-like  apparatus  under  the  wings  on  the  fiit  seg- 
ment of  the  thorax.  The  seventeen-year  locusts  belong  to  this  family. 
The  tree-hoppers,  Meinhracididcc^  differ  much  in  the  shape  of  the  thorax, 
prwlucing  many  odd  forms.  They  are  found  in  great  numbers  on  the 
leaves  and  limbs  of  trees,  or  on  the  stems  of  plants.  The  leaf-hoppers, 
Tettigoniadcej  pass  their  lives  on  the  leaves  of  plants,  where  they  may  be 
collected  late  in  summer  in  abundance.  Aphidw,  or  plant-lice,  live  upon 
all  parts  of  i)lants,  sucking  the  sap  and  destroying  all  vitality.  Some 
species  are  apterous.  Being  soft-bodied  insects,  they  should  be  preserved 
in  alcohol.  The  bark-lice,  CoccidWj  commonly  called  scale  insects,  are 
found  sticking  closely  to  the  bark  of  trees.  As  they  are  crushed  by 
removal,  it  is  best  to  take  them  with  a  small  portion  of  the  bark  to  which 
they  are  fastened.  The  young  insects  escai>e  Irom  beneath  the  parent 
shell  in  the  spring.  The  water-boatmen,  Notonedidce^  resemble  the  leaf- 
hoppers  in  shajie,  though  they  are  larger,  and  have  the  legs  formed  for 
swimming.  Thoy  may  be  taken  with  the  water  net.  The  NepidWj  also 
aquatic,  are  very  predaceous.  Some  of  the  species  of  Belostoma  are 
nearly  three  inches  long.  The  Uydronietridce,  which  are  among  the  ear- 
liest spring  insects,  are  seen  running  upon  the  surface  of  water.    The 
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Reduvins,  or  wheel-bug,  is  fqund  in  gardens,  feeding  voraciously  upon 
caterpillars,  and  should  be  handled  carefully,  as  the  wound  made  by  its 
piercer  is  quite  as  painful  as  the  sting  of  the  wasp.  The  family  Bedti- 
viidw  are  terrestrial.  The  Pentatomidcc  are  a  large  family  of  brightly 
colored  insects,  generally  oval  in  form,  having  a  very  large  distinct  scu- 
tellum  or  triangular  piece  fit  the  base  of  the  wings.  They  are  found 
upon  plants;  many  are  of  large  size.  The  Coreidee  are  found  on  the 
roots  and  stems  of  plants,  and  are  very  active,  using  both  legs  and  wings 
to  the  best  advantage.  The  squash-bug  is  an  example.  Many  of  the 
species  are  gaily  colored.  The  bed-bug  belongs  to  the  Cimicidce^  which 
are  generally  wingless.  Some  of  the  iamily  are  parasites,  living  upon 
birds.  The  true-lice,  Fediculi^  are  degraded  forms  of  hemiptera,  though 
still  preserving  the  sucking  tube.  They  are  parasitic,  upon  man  and  other 
animals.  The  species  of  bird-lice  are  very  numerous,  nearly  every  bird 
having  its  parasite. 

DIPTERA. 

Flies,  gnats,  cCc,  are  provided  with  a  kind  of  proboscis,  and  have  but 
two  wings,  the  second  pair  being  reduced  to  a  pair  of  small  organs  called 
balancers  or  poisers.  Their  transformations  are  complete.  The  larvae 
are  footless  maggots.  Pupa  in  some  cases  changes  inside  the  skin  of  the 
larva.    The  limbs  are  free.    Many  s]>ecies  are  aquatic. 

In  collecting  diptera  the  sweep  net  is  found  to  be  most  useful,  and 
particularly  in  new  localities.  After  several  Aigorous  sweeps  of  the  net 
right  and  left  among  grass,  flowers,  and  herbage^  saysLoew,  "by  a  dex- 
trous twist  of  the  handle,  the  apex  of  the  sack  is  thrown  over  the  ring 
so  as  to  prevent  the  escape  of  the  insects,  and  give  them  time  to  compose 
themselves  at  the  bottom.  It  is  then  opened,  and  the  common  species 
are  allowed  to  ])ass ;  but  if  there  is  one  that  is  desired,  it  is  allowed  to 
advance  to  the  middle  of  the  bag;  and  then  it  is  gently  grasped  from  the 
outside  of  the  bag  with  the  right  hand.  The  other  captures  are  driven 
down  to  the  bottom  by  blowing  moderately  on  them,  and  confined  there 
by  letting  the  ring  fall  over  the  right  hand  which  holds  the  insect,  that 
is  now  easily  seized  with  the  left  hand."  When  all  the  "good  things'* 
are  taken  out,  the  bag  is  inverted  and  the  sweeping  continued. 

A  little  instrument  similar  to  Fig  10,  copied  from  New- 
man's "History  of  Insects,"  is  useful  for  taking  diptera  or 
hymenoptera  which  alight  on  umbelliferous  lowers.  It 
consists  of  a  scissor-like  frame,  with  two  circular  or  octag- 
onal rings,  covered  with  silk  gauze  or  Swiss  muslin. 
Many  specimens  can  be  obtained  by  breeding,  and  with 

A  little  trouble.  Dipterous  larvae  are  found  in  dung,  decayed 
wootl  of  stumps,  mold  in  hollow  trees,  soil  under  manure, 
stems  or  stalks  of  plants,  and  weeds,  toadstools^  &c. 
Fi-r.  10.  Many  are  found  in  water.  They  should  be  kept  iu  glass 
jars  or  damp  boxes,  and  not  allowed  to  get  too  warm.  Aquatic  species 
can  be  kept  in  glass  jars  with  vegetation  enough  to  oxygenate  the  water. 
Where  larvae  are  known  to  transform  at  the  ])lace  in  which  they  are  found, 
it  is  better  to  leave  them  till  they  may  be  taken  in  the  pupa  state. 

Flies  are  injured  by  pressure,  and  therefore  should  be  killed  with  ftimes 
of  benzine  or  ether,  and  then  pinned,  or  pinned  alive  and  placed  in  a 
box  the  bottom  of  which  has  been  previously  moistened  with  creosote. 
The  very  small  or  delicate  species  are  sometimes  transfixed  upon  fine  sil- 
ver wire  and  stuck  iuto  small  pieces  of  pith  through  which  common- 
sized  pins  are  inserted,  something  after  the  manner  of  the  card  slips  for 
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the  coleoptera.  In  setting  long-legged  specimens,  a  square  piece  of  stiff 
paper  or  card  should  be  pushed  up  on  the  pins  under  the  insect,  and  the 
legs  allowed  to  rest  upon  it  until  thoroughly  dry. 

Musquitoes  pass  the  first  part  of  their  lives  in  water,  and  may  be  seen 
by  thousands  in  old  rain-water  barrels,  Jerking  about  when  disturbed, 
or  resting  at  the  surface  in  order  to  obtain  a  fresh  supply  of  air.  They 
belong  to  the  family  Culicidw,  The  crane-flies,  Tipxdidcc^  are  known  by 
their  long  slender  legs  and  bodies.  The  larvpf^  are  found  both  on  land 
and  in  the  water;  some  live  under  the  bark  of  trees  or  in  damp  situations. 
Cecidomyia  includes  the  gall-flies  which  do  so  much  injury  to  growing 
grain.  Those  si)ecies  injuring  wheat  may  be  collected  by  sweeping  in 
the.  spring.  The  Mycetaphilidce  are  small,  active  insects  found  in  damp 
places;  some  species  enter  our  houses.  The  larvae  live  in  fungi  or  decay- 
ing vegetable  matter.  The  insects  comprising  the  family  Stratiomyidce 
are  prettily  colored,  and  generally  found  upon  flowers  in  damp  situations. 
Some  of  the  larva3  are  found  under  ground,  while  others  live  in  rotten 
wood,  or  are  aquatic.  Horse-flies,  Tahanidw^  are  among  our  largest  dip- 
tera,  and  are  found  quite  common  in  wood  lands  or  pastures.  The 
troublesome  little  fly  which  buzzes  unceasingly  around  one's  head,  when 
in  the  woods,  belongs  to  this  family.  The  b^flies,  Bombyliidce,  are  to  be 
met  with  in  April  and  May,  in  sunny  paths  in  woods.  They  fly  swiftly, 
hovering  at  times  over  flowers,  extracting  the  honey  with  their  long 
slender  suckers.  The  Asilidw  in  the  larval  state  live  upon  the  roots  of 
plants,  preying  upon  other  insects  in  the  i)erfect  state.  The  8yrphid€d 
are  beneficial,  as  the  larva)  feed  upon  plant  lice.  They  resemble  hymen- 
optera  in  shape  and  color.  (Esttidce^  or  bot-flies,  are  parasitic  upon 
herbivorus  animals.  The  flies  have  thick,  hairy  bodies.  The  common 
house-fly  belongs  to  a  large  family  of  insects  fMmddceJ  which  in  the  lar- 
val state  are  soft,  footless  grubs  or  maggots.  Tachina  is  parasitic  upon 
caterpillars,  destropng  great  numbers  of  them.  By  collecting  the  flowers 
of  Composite,  and  keeping  them  in  boxes,  many  species  may  be  obtained. 
The  Hippobo8cid(€^  or  spider-flies,  are  found  ui)on  birds  and  animals.  Flea^ 
are  wingless  flies.    The  different  species  inhabit  different  animals. 

THE  CABINET. 

Si)ecimeus  should  be  arranged  in  tight  drawers,  or  in  boxes  fitted  with 
covers  or  glass  slides,  and  kept  in  a  case  made  for  the  purpose^  or  boxes 
can  be  ma<le  in  the  form  of  books,  using  both  sides  for  specimens,  and 
allowed  to  stand  ui)on  regidar  book  shelves.  A  very  convenient  size  of 
l)ox  is  nine  by  thirteen  inches  outside  measurement,  and  tvro  and  a  half 
inches  deep.  All  boxes  should  be  lined  with  sheet  cork,  and  then  neatly 
l)ai>cred  inside  with  white  paper,  using  starch  paste.  Cork  strips,  as 
well  as  entomological  pins,  can  be  obtained  at  any  naturalist's  establish- 
ment in  the  large  cities.  German  pins  are  always  the  best  to  use.  IS^um- 
bers  five  and  eleven  (Carlsbad  ynus)  answer  for  most  insects;  for  small 
species,  lower  numbers  are  required.  The  specimens  should  always  be 
l)iuned  at  the  same  height,  as  a  lack  of  uniformity  gives  an  idea  of  a  lack 
of  neatness.  The  specimens  should  be  arranged  Irom  top  to  bottom  in 
regular  rows,  three  or  four  abreast,  showing  as  many  varieties  as  is 
practicable,  and  a  neat  label  bo  placed  above  each.  They  should  be  num- 
l)ered,  and  the  number  recorded  in  a  catalogue,  gi\ing  the  name  of  the 
insect,  locality  where  taken,  number  taken,  by  whom,  and  any  notes 
connected  with  its  capture,  as  well  as  the  date.  Where  several  insects 
of  a  species  are  taken  at  a  time  under  the  same  circumstances,  or  in  the 
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same  locality,  one  number  may  be  used  for  all.    Any  blauk  book  will 
do  for  a  catalogue,  ruling  clear  across  the  shcJet,  thus: 


No. 

Name. 

Locality. 

No.  of 
apecl- 
mens. 

Collector  or 
donor. 

Date. 
Aug.  3, '68. 

Notei. 

785 

Pelidaota  punctata  .. 

Wasbiogton,  D.  C  ... 

7 

J.S.King 

Destroying  leaves  of 
the  grape. 

/ 


Disks  of  different-colored  paper,  quarter  of  an  inch  in  diameter,  or  less, 
may  be  used  to  represent  States  or  localities,  and  the  catalogue  number 
may  be  written  upon  these.  They  are  easily  made  with  a  common  harness 
puiich.  To  produce  greater  variation,  labels  of  two  colora  may  he 
employed. 

It  is  desirable  to  have  both  sexes  represented  in  every  species,  and 
when  they  are  taken  together,  if  not  pinned  upon  one  i>in,  the  fact  should 
be  noted  on  small  labels,  and  placed  upon  each  pin. 

Specimens  of  natural  history  are  liable  to  the  attacks  of  a  small  beetle, 
Anthreniis  destructor^  w  hich  consumes  the  interior  of  dried  specimens  of 
insects,  leaving  the  shells  to  fall  to  pieces  when  the  case  is  opened,  or 
slightly  jarred.  Their  presence  may  be  detected  by  fine  dust  in  the  bot- 
tom of  the  box,  or  by  the  shed  skins  of  the  larvae  which  do  the  injury. 
Boxes  should  be  kept  tight,  and  it  would  be  well  to  keep  a  piece  of  ram 
camphor  in  each,  though  it  is  not  advisable  to  rely  upon  it  alone.  THie 
insect  is  oval,  grayish,  marked  or  mottled  with  black;  larva  thickened 
in  the  center,  tapering  at  each  end,  and  covered  with  short,  bristly  hairs. 
The  cabinet  should  be  examined  every  few  weeks,  and,  if  the  least  dust 
is  discovered  under  any  insect,  thoroughly  treated  with  benzine  and 
left  tightly  closed  for  several  days.  Poisonous  solutions,  as  a  general 
thing,  do  more  injury  to  the  insects  than  good,  by  gumming  them  up  and 
spoiling  their  appearance.-  As  cheap  benzine  is  apt  to  have  the  same 
effect,  only  that  which  is  most  free  from  oil  shoidd  be  used.  The  interior 
of  the  bodies  of  large  moths,  particularly  females  with  eggs,  should  be 
removed,  and  the  space  filled  with  cotton.  This  not  only  makes  them 
much  lighter,  but  prevents  them  from  becoming  greasy.  Mold  may  be 
destroyed  by  brushing  the  insect  with  benzine  to  which  a  little  creosote 
has  been  added.  When  dampness  has  caused  the  wings  of  butterflies 
or  moths  to  droop,  the  insect  may  be  relaxed  by  placing  it  on  damp 
sand  for  a  few  hours,  when  it  may  easily  be  reset.  Light  should  always 
be  excluded,  even  when  glass  is  used  for  covers. 

Therefore,  after  a  collection  has  been  made,  the  greatest  care  must  be 
taken  to  keep  it  in  order,  to  guard  it  from  injury  and  to  preserve  it  in 
its  original  beauty,  or  it  soon  shows  neglect,  and  is  speedily  ruined. 
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*tificial  propagation  of  edible  fishes,  which  is  shown  by  experi- 
I  every  quarter  to  be  practicable,  and  also  in  a  high  degree 
2al  of  the  material  of  reproduction,  is  assuming  national  import- 
idmitting  that  it  may  never  become  one  of  the  great  producing 
of  the  nation,  it  must  be  acknowledged  that,  while  it  furnishes 
ve  popular  experiments  in  natural  history,  and  gratifies  and 
1  a  natural  taste  for  rural  pursuits,  it  undoubtedly  adds  to  the 
of  generous  tables,  and  increases  in  some  degree  the  food  sup- 
the  people.  That  public  fisheries  can  be  improved  by  artificial 
t  small  expense,  may  be  established  by  imdoubted  proof ;  and  that 
iccomplishes  such  a  residt  is  a  public  benefactor,  will  be  readily 
I.  If,  as  science  asserts,  a  fish  diet  is  a  fortifier  of  the  brain, 
is  it  more  than  the  restless,  rushing,  irrepressible  American  t 

FISH  CULTURE  NO  NOVELTY. 

liinese,  who  keep  a  constant  supply  of  fish  in  their  rivers  and 
lotwithstanding  the  unexampled  density  of  theif  population, 
cticed  fi^h-hatching  successfully  for  centuries.  Fish  are  there 
that  a  penny  will  buy  enough  for  a  breakfast  for  a  small  family, 
lious  method  of  artificial  hatching  has  been  adopted,  which  is 
f  mention,  at  least  as  a  novelty.  The  business  of  collecting  and 
the  spawn  for  the  supply  of  owners  of  private  ponds  is  exten- 
lieu  the  season  for  hatching  arrives,  the  operators  empty  hens' 
means  of  small  openings,  sucking  out  the  natural  contents  Mid 
ing  the  ova.  The  eggs  are  placed  for  a  few  days  under  a  hen. 
g  the  eggs,  the  contents  are  placed  in  water  warmed  by  the  heat 
Lu,  the  eg^f^  soon  burst,  and  the  young  are  shortly  able  to  be 
to  waters  intendeii  for  rearing  them. 

•omans  were  adepts  at  fish  culture.  Sergius  Orata,  who  is 
as  the  originator  of  artificial  oyster  beds,  grew  them  by  millions 
reservoirs  at  Baite,  on  the  Lucrine  Sea,  and  built  a  palace  near 
^nionce  in  serving  his  famous  oyster  suppers.  Lucullus  is  said 
lold  his  stock  of  fish  at  £35,000.  Some  epicures  nourished  pet 
'  fish,  as  cattle  breeders  perfect  particular  strains  of  blood. 

WHAT  HAS  BEEN  ACCOMPLISHED  IN  EUROPE. 

!,  England,  Scotland,  and  Ireland,  among  other  European  states, 
ing  a  manifest  increase  of  fish  supplies  from  artificial  propaga- 
uiy  curious  facts  have  demonstrated  the  feasibility  of  restocking 
Ml  rivers.  Loch  Sliiii,  a  lake  of  the  Sutherland  Mountains,  in 
,  having  as  ;m  outlet  tlu^  salmon  river  Shin,  is  fed  by  four  rivers, 
,  Fiack,  Clarvio,  and  CuiTy,  which,  prior  to  1830,  contained  no 
in  that  year  fish  of  the  outlet  river  were  conveyed  in  their 
:  s(  ason  to  these  streams,  and  ever  since  their  progeny  have 
irouuli  tlio  lake  to  their  native  waters. 

ly  ot  Scotland,  in  which  siilmon,  formerly  abmulant,  became 
:tinct,  has  now  a  plentiful  Bui)ply,  through  the  efforts  of  the 
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piscicult mists  Buist  autl  Browu,  at  their  propagating  establishmeDt  at 
Slormontfield.  The  cost  has  beeu  trifling.  The  liobe  liiver,  in  Ireland, 
by  means  of  a  fishway  two  miles  in  length,  live  rods  wide,  with  a  fall  of 
thirty  feet,  has  assumed  importance  as  a  sahnon  stream.  A  fall  in  the 
Claregalway  has  been  artificially  surmounted,  and  one  of  the  best  fish- 
eries in  Great  Britain  is  the  result. 

In  the  larger  streams  of  Finance  a  good  begumirig  has  been  made. 
Basins  have  been  dug  along  the  shores  of  some  of  them,  fiiniished  with 
canals  for  uigiTSS  and  egress  of  the  water,  which  have  proved  safe  har- 
bors for  fecundated  ova  and  the  young  that  arc  too  smtill  to  rii^  the 
dangers  of  the  stream.  Tlie  parent  fishes  voluntaiily  seek  these  artificisd 
spawning  beds  and  deposit  their  roe,  where  a  much  larger  than  the  usual 
proportion  of  eggs  will  be  hatched.  The  damage  to  fish  spawn  from  citj* 
sewers  is  avoided  by  these  works,  wherever  constinicted.  Two  years  ago 
there  were  eighty  such  basins  distributed  through  thirtj-five  departments 
of  France,  at  a  cost  of  only  $5,000 — about  $60  each.  As  early  as  in  1861 
six  millions  of  fish  had  been  tunied  out  of  these  basms.  Protection  is 
accorded  to  all  fish  in  the  spawning  season ;  none  can  lawfully  lie  taken 
except  for  fish  breeding.  From  the  celebrated  piscicultural  laboratory 
at  Huningue,  [near  Bale,  on  the  Rhine,  supported  by  the  government  of 
France,  millions  of  eggs  of  the  Danube  salmon,  (Ombre  chevalier^)  and 
other  valuable  kinds,  are  annually  distributed  to  the  chief  rivers  of  the 
country.  They  are  packed  in  wet  moss  and  inclosed  in  wooden  boxes. 
People  are  employed  to  procure  these  eggs  from  the  rivers  and  lakes  of 
Switzerland,'  and  from  the  Rhine  and  DanubCj  and  are  paid  Is.  Sd,  per 
thousand.  The  spa^^^l  of  a  fish  weighing  twenty  pounds  often  yields  to 
the  piscicultmist  a  sum  equivalent  to  eight  dollars  in  our  currency.  A 
considerable  trade  has  arisen  in  fish  eggs. 

It  is  claimed  that  the  artificial  breeding  of  oysters  in  France  pays  an 
average  profit  of  a  thousand  per  cent.  Results  have  been  equally  satis- 
factory in  England. 

The  variety  essayed  in  operations  of  French  pisciculture  is  wonderful. 
Even  the  muscle  is  grown  artificially.  Is^or  is  this  a  new  thing;  for  a 
muscle  farm  near  Rochelle  has  been  cultivated,  it  is  claimed,  for  hundreds 
of  years.  The  muscles  are  gi^own  on  frames  of  basket  work,  called 
houchotSj  and  are  larger  than  those  giown  naturally,  and  of  su][)erior 
flavor. 

The  information  concerning  fish-breeding  experiments,  with  details  of 
accomplished  residts,  was  qiiit<)  full  and  satisfactory,  as  reported  from 
all  parts  of  France,  at  the  International  Exposition  of  Fisheries,  recently 
held  at  Arcachon,  in  that  countiy.  Many  rivers,  almost  destitute  of  fish 
a  year  or  two  previous,  had  been  restocked  to  a  wonderfid  degree. 

At  Concanieau,  in  Lower  I^rittany,  arc  large  vlviers  or  tanks,  hewn 
out  of  solid  rock  to  the  depth  of  ten  feet — one  containing  only  lobsters, 
another  turbot  and  rock  fish,  and  others  still  the  niu'series  of  llsli  of 
various  kinds.  This  establishment  is  imder  government  management, 
and  is  self-suppoiling,  the  sale  of  fish  more  than  paying  the  expenses. 

Lake  trout  and  salmon  are  bred  in  the  Lake  of  Geneva,  in  Switzerland, 
]\y  the  efforts  of  Professor  Chavannes,  who  receives  a  stipend  of  eight 
hundred  francs  from  the  government  and  the  right  of  fishing  in  a  small 
stream  near  Granson,  at  the  south  end  of  Lake  Ncufchatel. 

At  Cortaillod,  south  of  Ncufchatel,  Dr.  0.  Vauga  also  receives  eight 
lumdred  francs  per  annum  for  ettbrts  toward  increasing  the  lake  trout 
in  the  Lake  of  Neufchatel.  In  the  second  year  of  his  operations  he 
turned  out  eighty  thousand.  lie  has  adopted  a  novel  method  of  fructi- 
fying the  roe.    Instead  of  letting  the  roe  fall  into  the  water,  ho  allows 
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it  to  fall  upon  the  bottom  of  a  clean^  dry  vessel,  and,  pouring  water 
enough  over  it  to  cover  it,  he  expresses  a  rew  drops  of  milt,  so  that  the 
water,  when  stirred,  becomes  slightly  colored.  In  about  a  minute  he 
pours  off  the  water,  replaces  it  with  fresh  water,  and  transfers  the  roe 
to  the  hatehing-boxes.  He  obtains  in  this  way  sixty  per  cent.,  whUe  at 
Iluningue  thiity  to  thirty-five  per  cent-  only  are  hatched. 

The  fish-breeding  works  at  Huningue,  near  Bale,  were  built  in  1852, 
upon  a  plan  of  Professor  Goste,  of  Paris,  at  a  cost  of  30,000  francs, 
and  have  since  been  greatly  enlarged.  Water  is  conveyed  from  springs, 
oy  an  underground  canal  two  thousand  feet  long,  into  a  building,  in 
which  it  is  di^ided  into  three  parallel  canals  two  feet  wide,  the  bottoms 
covered  with  gravel,  and  gratings  laid  down  on  which  to  place  the 
hatching-boxes,  which  are  eighteen  inches  long  and  six  broad,  placed  in 
rows  of  four  through  the  length  of  the  canal.  These  boxes  contain  each 
two  thousand  roc  '■'corns,"  and  seven  millions  are  annually  received  into 
ttlie  establislinient  from  Switzerland,  Korth  Austria,  and  other  regions. 
Iiil8G5,fouiimllionsof  roe ''corns"  were  distributed  to  private  individuals, 
and  three  himdred  to  four  hundred  thousand  small  fry  were  hatched. 
For  trjinsportation  of  the  latter,  round,  tin  jars  are  used,  ten  inches  high 
and  nine  inches  in  diameter.  They  are  half  filled  with  water,  with  which 
air  is  mixed  through  a  ])erforated  pipe  fastened  to  the  bottom.  In  such 
a  vessel  three  thousand  three  months  old  can  be  conveyed,  the  water 
being  changed  once  in  three  hours. 

.SUCCESSFUL  EXPERIMENT  IN  AFRICA. 

The  following  extract  from  a  letter  received  from  lion.  Amos  PeiTy, 
United  States  consul  at  Timis,  in  Algiers,*  gives  information  concerning 
a  profitable  and  somewhat  novel  mode  for  raising  fish  for  market: 

"At  Bizcrti.,  a  maritime  city  of  seven  thousand  or  eight  thousand 
inhabitants,  situated  about  fifty  miles  from  here,  is  a  contrivance  for 
the  production  of  fish,  which  may  merit  some  attention. 

"A  small  stream  running  into  the  sea  is  widened  out  just  above  the 
city  into  iv  shallow  ])ond  of  some  sixty  or  a  hundred  acres.  The  water  in 
this  jiond  is  at  no  time  much  above  the  level  of  the  sea,  and  at  times  the 
water  Hows  profusely  back  from  the  sea  into  the  pond.  Most  of  the  area 
of  this  ])()nd  has  been  from  time  immemorial  divided  into  twelve  apart- 
ments, separated  by  an  upright  cane  fence,  which  allows  the  water  to 
circulate  through  all  the  apartments,  and  at  the  same  time  prevents  the 
tish  in  the  dillerent  apartments  from  commimicating  with  each  other. 
Each  of  these  apartments  is  said  to  contain  a  different  kind  of  fish. 

'^  Tiiese  fishing  grounds  are  under  municipal  control,  j^o  one  is  allowed 
to  a])inoacli  tlieni  except  the  oflicers  of  the  government.  The  officers  are 
said  to  tJiko  the  fish  from  the  same  apartment  for  one  entire  month,  and 
then  to  1(  :ivc  that  gi^ound  unmolested  for  the  next  eleven  months  ensuing. 

'•  T\w  tish  are  taken  in  nets  at  a  fixed  hour  each  day.  When  I  witnessed 
t  1r'  oprration,  scv(  ral  boatloads  of  fish  were  brought  ashore  and  deposited 
in  the  -c»v(  riniient  fish-house.  There  they  were  carefully  sorted  over. 
i'crsons  lioui  the  city  and  from  ^'illages  near  by  were  on  hand  to  get 
their  (laih  sni»ply,  at  an  exi)ense  merely  nominal.  Most  of  the  fish  were 
I)ut  into  baskets  and  sent  off  on  camels  and  mides  to  supply  the  markets 
of  Tunis  and  different  points. 

'•  i  couUl  not  learn  that  any  artificial  means,  other  than  those  named, 
have  ever  been  employed  for  breedinff  these  fish.  Our  considar  agent 
at  Bizerta  informs  me  that  the  profits  realized  by  the  government  are 
I'l  om  twelve  thousand  to  fifteen  thousand  dollars  a  year." 

21 
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WHAT  MAY  BE  DONE  IN  THIS  COUNTRY. 

It  may  be  said  that  foreign  rulers  may  amuse  themselves,  and  possibly 
attempt  to  aid  in,  feeding  their  hungry  subjects,  with  increase  ol*  fool] 
supplies,  by  the  practice  of  the  art  of  pisciculture,  but  that  the  fertile 
fields  and  teeming  waters  of  this  continent  require  no  8upplemciit;in7 
resources  of  an  art  of  so  doubtful  productive  value.  With  a  population 
of  forty  miUions,  to  become  eighty  in  twenty-five  years,  and  no  one  knows 
how  soon  to  equal  that  of  Europe,  it  is  unwise  to  contemn  any  source  of 
production,  and  rank  folly  to  allow  so  great  a  delicacy  as  the  apcrkled 
brook  trout  ( Salmo  fontinalis)  to  become  extinct,  as  has  the  sea-goinp: 
salmon  (Salmo  salarj  very  nearly  upon  our  eastern  coast.  The  "shad 
fAlosa prccstaMlisJ  is  becoming  comparatively  scarce  in  all  our  Vt^at^^rs. 
And  why  should  not  the  lakes  and  ponds  of  the  East,  full  of  yellow  porch 
and  pickerel,  be  stocked  with  the  superior  black  bass  ( Grystes  fasciatua) 
and  white  fish  (Coregonus  alha)  and  other  valuable  kinds  f  It  has  been 
done  successftilly  in  a  few  cases ;  why  may  it  not  be  done  generally  ? 

Legwlative protection. — It  is  an  internal  improvement  that  governments 
may  properly  favor,  not  by  enterprises  in  pisciculture,  but  by  laws  for 
its  protection.  The  genius  of  our  institutions  favors  the  remitting  to 
local  leffislation  of  such  regulations  as  are  necessary  for  the  conser\'a- 
tion  and  replenishing  of  this  element  of  food  supply ;  and  the  pocuhar 
requirements  of  each  section  may  be  better  met  l>y  laws  framed  to  meet 
the  specific  want.  While  this  is  conceded  to  be  true,  it  is  evident  that 
the  general  government  may  properly  encoiuage  in  a  variety  of  ways 
and  with  superior  efiiciency  the  practical  development  of  this  new 
branch  of  national  economj'.  The  lieport  of  Agriculture  may  appropri- 
ately show  how  valuable  an  a(\junct  to  its  store  of  food  supply  for  family 
use  the  fish  i>reserves  of  the  farm  may  become.  When  farm  lab6r  is  too 
valuable  to  be  used  in  hunting  very  small  game  and  fishing  in  preca- 
rious waters  for  obtaining  a  netful  variety  of  animal  food,  it  is  at  least 
worth  an  inquiry  whether  a  cheap  and  abundant. occasiontd  substitute 
for  salt  pork  may  not  be  found,  when  chickens  or  eggs  are  not  always 
available  and  roasts  of  beef  and  legs  of  mutton  are  only  possible  at  irreg- 
ulai'  intervals.  Congress  may  appropriately  direct  experiments  or  in- 
vestigations, which  would  promise  practical  results  of  general  accept- 
ance, if  such  tests  should  not  otherwise  be  made  as  well  or  as  promptly; 
or  it  may  introduce  valuable  foreign  species  of  food  fishes,  such  as  the 
goiu'ami,  described  in  the  report  of  18GG,  it*  such  acclimation  should  be 
deemed  necessary  while  our  native  sui)plios  are  so  various  and  so  valu- 
able. 

The  Commissioner  of  AgTJCulture  has  been  m*ged  to  ask  the  attention 
of  Congress  to  this  subject  by  many  interested  in  fishing  and  fisheries, 
among  them  ^Messrs.  Kobert  B.  Roosevelt  and  Seth  Green,  of  the  New 
York  Commission ;  Eoyal  Phelps,  president  of  the  New  York  Sports- 
man's Club  ',  W.  J.  Uayes,  secr(»tary  of  the  same  organization  ;  Francis 
E.  Spinner,  Treasurer  of  the  United  States ;  and  many  others — from 
wliom  'the  Ibllowing  petition  has  been  received. 

•'The  undersigned,  ha\ing  been  impressed  with  the  vast  importance  to 
the  country  of  augmenting  all  its  resources  connected  with  the  supply 
of  i'ood,  and  convinced,  eitlier  from  experiments  made  by  themselves  or 
by  studying  recorded  facts  and  the  experience  of  others,  that  the  supply 
of  fresh  and  salt-water  fish  can  be  gi^eatly  increased  by  a  little*  care  and 
attention  devoted  to  their  propagation,  would  suggest  to  you  the  proi>ri- 
ety  of  applying  to  Congress  for  a  moderate  appi'opriation  to  be  exptnuled 
under  the  diiection  of  your  Department  in  organizing  operations  for  proj)- 
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a^rixtiiig  sliad  in  the  rivers  frequented  at  present  by  these  valuable  fish. 
As  urgent  grounds  for  this  action,  we  would  call  your  attention  to  the 
fact  of  the  advancing  price  and  rapid  diminution  in  numbers  yearly  takcji 
of  tliese  fish,  as  well  as  to  the  exj^eriments  made  in  the  Now  PJnghmd 
States  during  the  last  year,  which  conclusively  show  that  shad  can  be 
n^adily  and  rapidly  propagated,  and  that  their  numbers  can  Ix?  miUti- 
plied  very  largely  at  a  small  exxwnse  in  time  and  trouble,  and  by  means 
and  appliances  so  simple  that  every  one  can  understand  them.  Belie\ing 
that  this  is  a  matter  of  vast  national  importance,  and  tmsting  that  it 
will  njcet  your  favorable  consideration,"  etc. 

Vrotrction  for  the  Pacific  salmon  rivers  an  urgent  neccssittj, — It  is  of  the 
utmost  inii>ortance  that  combined  federal  and  State  action  should  at 
onc(»  1)0  tak(»n  to  prevent  the  despoiling  of  the  salmon  rivers  of  the 
Pacific  coast.  If  the  strong  arm  of  law  is  not  intei-i)Osed,  but  few 
years  will  elapse  boi'ore  the  effbiis  of  fish  bixHHlers  will  be  called 
into  requisition  to  restore  the  sabnon  to  those  waters.  The  fisheries  are 
now  worth  million^.  If  i)rotected,  thev  mav  continue  to  viold  millions 
annually ;  it'  noglootod  for  a  few  seasons,  they  Avill  shoitly  become  worth- 
k'ss.  Laws  should  be  enacted  at  onc(»,  first,  ro<iuiring  fishways  over 
every  dam  erected ;  second,  limiting  the  time  and  mode  of  captuiv.  The 
general  government,  at  the  next  session  of  Congress,  shouhl  enact  such 
a  law  ibr  the  Teriitories,  and  the  legislature  of  Oregon  should  los(»  no 
time  in  passing  a  similar  enactment. 

Iicrcnt  Stdtc  Irfjislation. — The  New  York  legislatui-e  anuMuled  their 
tisliing  laws,  Aiuil  22,  1808,  imimsing  upon  the  commissioners  the  addi- 
tional duty  o1  undertaking  the  artificial  propagation  of  shad,  white  fish, 
and  salmon  in  the  waters  of  the  State,  and  appropriating  ten  thousand 
dollars  to  delVaythe  cost  of  the  undei'taking.  The  act  ])n)hibits  the 
taking  of  sl;ad  in  the  llhdson,  except  between  Maix^h  15  and  fliuie  15 
in  each  ycai*.  under  ]»enalty  of  one  hundred  dollars  and  a  forfeit  of  nets 
employed.  It  forl>ids  fishing  with  any  net  or  seine,  between  sunset  on 
Saturday  eveiiing  and  sunrise  3Ionday  morning,  and  ivquii-es  the  open- 
ing for  th(»  free  jjassage  of  lish,  of  all  i)Ounds,  weirs,  or  nets  during  the 
same  period.  I\Ieslies  of  nets  or  seines  must  measui*e  f<mr  and  a  half 
inches  in  Lake  Ontario,  and  five  inches  in  all  other  waters,  during  the 
s(^:is(in  (^rsjning  tishing.  ^ 

Cnnncituut  lip.s  a  recent  law  restricting  fishing  fnmi  Maixjh  15  to 
»Iiine  ir>,  ;»nd  I\)rl)i;l(Iing  the  use  of  meshes  smaller  than  five  inches,  upon 
])eiuilty  ol*  ;t  line  oi'  four  hundred  dollars;  and  tin* restriction  as  to  the 
Thames  I'iver  is  made  operative  from  ]\Iay  1  to  October  I.  Salmon  are 
not  ])erniitted  to  be  taken  until  31arch,  1S72.  Three  cunnnissi oners  are 
autliori/rd  to  be  ai)pointed  by  the  governor  for  one  year,  and  paid 
three  dol!:iis  ]Kr  day  for  actual  services,  and  their  expenses  when  on 
oiiiiial  dutv. 

The  .^las.-iielir.sv  tts  1<  ^islature,  at  its  last  scission,  <'nacted  several  im- 
l^trtant  hiws  i-elaiing  to  fishing  and  fisheries.  One  i>rohibits  the  taking 
t'l  shjid  in  tiie(.'()i!ne(ticut  liiver  at  any  other  lime  than  between  March 
i~»  :;nd  .IiiMe  I"),  under  forfeiture  of  one  huiulred  dollars;  and  fifty  dol- 
!.:rs  is  ih;*  loiieit  tor  taking  salmon  prior  to  ]\larch  15, 1872.  All  fishing 
.i;\er  .-;ii!; -t  Si^nnday  e\ening  and  before  sunrise  ^Nlonday  moniing  is 
l:r(.li:l'!t.'^l.  j;::(l  v.<irs  and  pounds  must  be  kei^t  oj)en  during  the  same 
peii;).!.  v'..\:-v  |rni:iiy  of  a  fine  of  four  hundn'd  dollars. 

A  ue'iev,:! !  ;  v, ,  n-titled  *'An  act  forencourai^ing  the  cultivation  of  useful 
li>I:i  s/'  ^..;>  i>::>si»(l,  the  more  important  i)rovisions  of  which  are  as  fol- 
Itjws  :  A  1  (';;.<!  of  thri'C  commissioners  of  inland  fisheries  is  organized, 
e;i('i  i.\  ]  ^<*'.  to  serve  live  years,  and  to  be  empowered  to  enforce  all 
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fislierj'  laws,  remeve  (summarily,  if  necessarj')  all  illegal  lisliing  gear 
and  other  obstructioBS  to  the  passage  of  migratory  fish,  and  build  fish- 
ways  whenever  individuals  or  corporations  refuse  to  do  so,  the  expense 
recoverable  in  legal  action  againi^  such  proprietors.  The  commission- 
ers are  absolved  from  action  of  trespass.  Exclusive  control  of  fisheries 
in  ponds  of  not  more  than  twenty  acres,  or  those^ created  by  artificial 
llowage,  is  granted  to  their  proprietors ;  those  of  greater  area  are  public ; 
but  the  commissioners  may  lease  any  of  them  for  the  purpose  of  culti- 
vating useful  fishes.  Any  riparian  proprietor  may  inclose  within  the 
limits  of  his  own  premises  the  watersof  a  stream  not  navigable,  provided 
he  furnishes  a  suitable  passage  for  migratory  fishes  frequenting  such 
waters ;  and  cultivated  fishes  are  made  the  absolute  property  of  the  per- 
son propagating  or  maintaining  them.  First  violations  of  this  pro\ision 
are  ininished  by  fines  of  one  to  twenty  dollars ;  repetitions,  five  to  fifty 
dollars.  Xo  tidal  stream  shall  be  considered  navigable  above  a  point 
having  a  channel  four  feet  deep  during  three  hours  nearest  to  high 
tide. 

A  fish  cultivator  may  take  fish  in  his  own  waters  at  any  time,  and 
sell  them  even  during  periods  when  fishing  is  prohibited,  but  not  at  such 
time  for  food  purposes.  Fishing  with  sweep-seine,  hand  or  dip  net,  with 
meshes  less  than  five  inches  in  length,  in  certain  rivers  named,  between 
April  15  and  December  15,  is  punishable  by  a  fine  of  twenty-five  dol- 
lars ;  and  the  same  penalty  is  prescribed  for  obstruction  by  such  nets  of 
more  than  two-thirds  of  the  width  of  a  stream,  or  hauling  a  seine  within 
half  a  mile  of  a  point  so  fished  witliin  an  hour  pre^ious. 

In  all  of  the  minor  streams  fishing  for  salmon  or  shad  is  allowed  in  its 
season,  only  on  four  days  of  each  week — Monday,  Wednesday,  Thurs- 
day, and  Saturday — except  by  hook  and  line.  Market  superintendents 
and  other  oflicers  are  fined  for  neglect  to  inform  upon  illegal  offering  of 
fish  for  sale.  The  taking  of  trout  and  land-locked  salmon  by  any  other 
means  than  by  hook  and  hand-line  is  prohibited,  and  heavy  penalties 
are  attached  to  taking  or  selling  salmon  from  the  1st  of  August  to  the 
1st  of  May,  of  landlocked  salmon  from  September  20  to  March  20,  of 
black  bass  from  December  1  to  June  1,  and  of  smelts  or  white  bass  from 
^larch  15  to  June  1.  ^Ul  protection  is  withdrawn  Irom  pickerel  and  eds. 
This  law  was  draughted  and  iu*ged  by  Theodore  Lyman,  commissioner  of 
Massachusetts  fisheries,  and  is  perhaps  the  most  radical  and  i)rotective 
upon  the  statute-books  of  aiiy  State. 

ComimsHioners  of  fishm^iea, — The  State  governments  of  the  eastern 
and  middle  St^ites  have  already  appointed  commissions  for  the  encour- 
agement of  fish  culture.  The  following  is  a  list  of  commissioners  of 
lisJieries  of  the  several  States  which  have  taken  oflicial  notice  of  this 
subject,  so  far  as  they  have  come  in  conmiunication  with  this  Depart 
ment: 

Maine :  Chailes  G.  Atkins,  Augusta ;  Nathfin  W.  Foster, East Machias. 

!New  Hanipshire:  A\'.  A.  Sanborn,  Weirs 5  W.  W.  Fletcher,  Concord: 
Thomas  E.  Hatch,  Keene. 

Vermont:  A.  D.  Hager,  Proctorsville;  Charles  Barrett,  Grafton. 

Massachusetts:  Theodore  Lyman,  Brooldine;  Alfred  R,  Field,  Gr<^n- 
field;  G.  A.  Brackett,  Winchester. 

Connecticut:  Henry  AVood ward,  Middlelo^vn;  James  llankin,  Old  Say- 
brook;  James  A.  Bill,  Lyme. 

llhode  Island:  Alfred  A.  Reed,  Apponaiig;  Kewton  Dexter,*  Provi- 
dence. 

KewTork:  Hi>ratio  Seymour,  Ithica;  Setli  Green,  Mumford;  Robert 
B.  Roosevelt,  Now  York  6ity. 
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*   l\'ims\  ivaiiiii:  James  Worrall,  Harrisbiirg. 

.\t  a  recent  convention  of  these  oommissionei*8  held  in  New  York  City, 
the  i'oUowing  resohitions  were  adopted,  and  may  be  taken  as  the  vic^rs 
of  these  officers  hix)ii  the  practical  aspects  of  this  subject: 

'•  AVhen^as  both  the  marine  and  inlmid  fisheries  of  the  Atlantic  States 
iiavo  much  deteriorated,  and  a  vast  source  of  surt)ly  of  food  for  the 
l)0<)i)le  has  been  greatly  injured  by  causes  entirely  within  the  control  oi 
legislation ;  and  whereas  the  present  yield  of  fish  from  the  salt  and  fresh 
waters  coiild  be  hirgely  increased  by  simple  measures  for  their  protec- 
tion and  propagation: 

"'Resolved,  That  everj-  effort  should  be  made,  not  ouly  in  the  States 
represented  in  this  convoution  but  in  all  those  which  border  on  th(» 
Atlantic  Ocean,  to  draw  legislative  attention  to  the  subject,  and  to  effect 
such  niodiiication  of  old  laws  and  enactment  of  new  ones  as  will  conduce 
to  the  restoration,  development,  and  protection  of  the  pubUc  fisheries. 

^'ReHolvcdj  That  tlie  subject  is  of  vast  importance  to  the  people,  and 
slioidd,  by  every  means  i)ossible,  be  i^laced  before  them  in  its  true  light, 
lU  order  that  they  may  understand  fnUy  the  benefit  which  may  be 
obtained  by  the  community  by  proper  care  of  this  valuable  branch  of 
the  i)ublic  natural  resources. 

^'^  Resolved  J  That  law^  m  adjacent  States  should  be  concurrent  and 
unifonn,  in  order  that  there  may  be  no  conflict  between  the  owners  of 
ditl\»Tent  i)arts  of  a  stre^im  or  coast,  and  that  the  same  object  may  ln^ 
Iv(»j)t  in  ^iew  by  all. 

''Resolved^  That  lish  cidturt*,  both  by  the  artificial  inii>regnation  of  the 
ova  and  by  tlie  modifications  of  obstructions  which  have  itiduced  th(^ 
natural  area  of  the  spa\vning-groimds  of  the  fish,  although,  as  yet,  com- 
paratively m  its  infjmcy,  has  yielded  most  satisfactoiy  results,  and  will 
fiuiiish  valuable  assistance  in  stocking  or  replenishuig  public  waters. 

^•Resolved,  That  the  true  interests  of  the  fishermen  accortl  absolutely 
with  the  advantage  of  the  public,  and  that  legislation  should  not  be 
hostile  to  them,  but  tend  to  develop  this  conformity,  improve  the  fish- 
eries, and  benc^fit  the  public." 

The  New  York  conunissioners  recommend  immediate  8tej)S  toward 
breeding  shad  in  the  Iludson  on  a  scale  to  produce  early  and  nmrked 
results.  They  would  use  four  hundred  bojLCS  with  a  capacity  of  fourteen 
liiillio^is  of  youjig  fry  daily,  or  three  hundred  millions  in  the  season,  and 
would  recjuire  the  ser\ices  of  fifty  men,  and  an  expenditure  of  ten 
rhousiiud  dollars.  They  woidd  prohibit  fishing  on  the  Iludson  after 
.htne  15,  and  tlu*  use  of  nets  with  meshes  smaller  than  five  inches, 
and  all  J^iindijy  Qshiug  whatever. 

Alfn-d  1).  llager,  eoniniissiouer  for  Vennont,  in  writing  concerning 
tl'.c  lestoratioii  of  the  shad  and  salmon  fisheries,  declares  the  Connccticrut 
to  have  Ikm'ii  once  as  good  a  Sidmon-j)roducing  stream  as  any  in  America, 
tiiiniuh  that  v;iliiai)le  lish  has  scarcaly  been  known  for  years  within  its 
w:iii-rs,  and  ht'Hi'vcs  "that  by  constructing  suitable  fishways  over  lh<* 
cl:;i:is.  and  placiii.i;*  tlie  young  fry  in  oiu*  streams,  the  lish  will  again 
iH'coint*  al>uiHlaiit.''  ('oncenung  recent  operations,  he  says:  *'The  Ic^is- 
latui'c  oi"  last  year  (1SG8)  failed  to  make  any  a])propriation  for  the  pur- 
clijisi'  of  younu"  salmon  now  being  raised  by  ^Ir.  Stone,  of  Charlestovii, 
New  ll:i!!i{>-liirc,  but  th(»  commissioners  ])ropose  to  plae(»  afew  thousand 
ill  ihr  \'(  :::!o!i'  livrrs  the  ensuing  spring.  .Many  of  the  enterprising 
*it:z-;is  n!"  TJM'  State  hav(»  commenced  the  culture  of  trout  in  aililicial 
lM»!i<ls,  :i;;'i.  lud.ti'iii.L,"  from  the  favonible  residts  aheady  aitaiin  d,  it  '\:\ 
r«'asoi::iV.i'  t»»  M!|>i)()se  that  within  a  few  years  th(»  raising  of  lish  i'ov 
market  v.  i=!  i^icoiae  oul?  of  the  i>rofitable  industrial  pui^suits  of  the  State." 
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It  may  not  be  generally  known  that  the  Connecticut,  whicli  forma  the 
boundaiy  between  Vermont  and  New  Hampshire,  is  altogether  within 
the  latter  State,  the  line  being  low-water  mark  on  the  westex'n  shore. 

A  note  from  Robert  B.  lloosevelt,  a  member  of  the  Kew  York  com- 
mission, states,  as  the  result  of  his  observations  upon  several  of  the 
southern  rivers,  that  the  shad  fisheries,  formerly  so  prolific  and  regarded 
as  practically  inexhaustible,  are  greatly  depleted.  The  fishermen,  while 
complaining  of  the  reduction  of  their  business,  manifested  no  disposition 
to  accept  the  suggestion  or  aid  of  himself  or  'Mr.  Green  toward  restor- 
ing their  former  i)rosperity ;  and  the  conclusion  was  reluctuntly  adopted 
that  if  anything  of  importance  was  accomplished,  it  must  bo  done  by 
the  general  govemment. 

In  a  recent  letter  to  the  Commissioner  of  Agriculture,  Seth  Green, 
one  of  the  commissioners  of  fisheries  of  New  York,  whose  labors  in  fisli- 
hatching  have  been  remarkiibly  successful,  (and  whose  success  has  been 
acknowledged  by  the  l^aris  Soc^iete  (TAoilimataiion  in  an  award  of  a  silver 
medal,)  writes  as  follows: 

"  Last  spring  1  visited  the  James,  Potomac,  Susquehanna,  Delaware, 
Hudson,  Connecticut,  aud  Men  imac  Rivers,  and  find  that  all  the  fisheries 
arc  failing,  a  less  number  of  shad,  herring,  alewives,  &c.,  being  taken 
each  year.  The  chief  chuse  of  this  decline  is  the  great  amount  of  fish-  * 
ing  tackle  used  on  the  rivers,  the  take  being  greater  than  the  increase. 
The  rivers  can  all  be  restocked  artificially,  but  not  witiiout  legislation. 
The  lisheruien  want  to  take  the  la.st  fish,  but  no  one  of  them  will  do  any 
hatching  for  fear  some  other  fisherman  may  take  some  of  the  fish. 

^'  The  season  varies  in  all  the  rivers.  After  a  certain  season  in  each 
river,  there  should  be  no  fish  taken  excei)t  for  ariificial  propagation. 
The  rivers  must  be  farmed  from  one  end  to  the  other.  You  might  as 
well  und(Ttake  to  raise  produce  on  one  farm  to  feed  a  country,  as  to 
hatch  fish  enough  at  out*  fishery  to  stock  the  river.  They  should  be 
hatched  at  every  fishery,  and  when  the  tisherm(Mi  j>ut  back  in  the  river 
a  thousand  fish  for  every  /)ne  taken  out,  there  will  be  plenty  of  fish,  and 
that  will  be  done  when  the  legislatures  make  hiws  recommended  by  the 
commissioners  of  fisheries,  lint  when  the  fish  commissioner  prepares  a 
bill,  after  long  experience  an<l  careful  consideration  as  to  what  is  requi- 
site and  prop(»i',  tlie  legislator  thinks  a  few  minutes  to  see  if  he  or  his 
friends  are  to  be  interfered  with,  and  strokes  his  beard  yery  knowingly; 
and  there  are  so  many  such  to  convince  that  you  are  right,  that  it  is 
almost  impossible  to  get  a  bill  through. 

"  I  think  the  hot  weather  has  killed  a  gTeat  many  fish  in  all  the  rivers 
and  bays.  On  the  12th,  13th,  14th,  loth,  and  10th  of  July,  the  water  in 
the  Connecticut  Eiver  stood  at  from  eighty-two  to  eighty-eight  degrees. 
1  saw  many  dead  shad  in  the  river,  and  the  fatality  must  have  been 
much  gieater  in  the  less  rapid  rivers,  bays,  lakes,  and  ponds,  and  I 
think  it  a  serious  loss  to  the  country. 

^*I  began  to  operate  June  18,  at  llolyoke,  on  the  Connecticut  liiver, 
and  hatched  about  forty  millions  of  shad  by  July  12,  when  the  water 
became  so  warm  that  it  cooked  the  spawn  in  the  boxes.  Shad  cannot  be 
hatched  successfully  in  water  warmer  than  seventy-eight  degrees.  Bhad 
spawn  cannot  be  carried  more  than  two  days' journey.  All  the  water  of 
this  country  can  be  tilled  with  fish  ada])ted  to  them.  Every  acre  of 
water  is  worth  two  acies  of  land  if  ]>roperly  farmed.  IMost  persons  sup- 
pose that  it  can  be  (h>ne  at  trilling  expense.  It  can  be  done  cheap,  but 
it  cannot  be  (lone  foi*  nothing.  Spend  one-thousandth  part  of  the  sum 
spent  in  tilling  the  land,  hi  cultivating  the  water,  and  fish  may  be  sold  in 
our  markets  at  two  cents  iKJr  pound. 
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''  I  hatcbed  about  five  hundred  thousand  trout  last  season,  and  sold 
about  live  hundred  thousand  impregnated  trout  spawn.  Those  who  fol- 
'owed  my  directions  hatched  a  Mr  proportion.  I  send  the  spawn  to  any 
part  of  the  United  States,  by  express,  and  have  sent  them  to  tbellocky 
Mountains  by  mail  and  express.  Hie  young  fidi  can  be  sent  almost  any 
dicjtance,  if  sent  in  January  or  February.  In  hot  weather  they  do  not 
ciirry  well.  I  have  trout  growing  in  almost  every  State  in  the  Union. 
^Ul  the  spring  streams  in  the  country  can  be  stocked  with  trout.  I  spent 
two  weeks  on  the  Hudson  lliver  and  hatched  a  few  shad,  but  I  cannot 
do  anything  without  legislation.'^ 

lie  gives  minute  directions  for  the  care  of  the  ova  of  trout,  the  mode  of 
packing  for  transi)ortatiou,and  the  proper  management  in  hatching.  Ue 
is  able  to  send  the  eggs  to  any  pait  of  the  country,  or  to  Euroi>e,  with- 
out loss,  packing  in  moss  within  a  tin  bucket,  which  is  placed  in  another 
vessel,  with  sawdust  between  them  to  guard  against  sudden  changes  of 
temperature. 

In  fJanuary,  1809,  a  quantity  of  impregnated  spawn,  put  up  at  his 
establishment,  was  sent  by  Mr.  Koosevelt  to  Frank  Buckland,  the  well- 
laiown  naturalist  and  British  supeiintendent  of  fisheries.  They  were 
packed  in  moss  in  a  can,  which  was  placed  in  a  larger  can,  the  space 
between  being  filled  with  sawdust,  and  forwarded  in  the  iee  room  of  the 
steamer  City  of  Baltimore.  The  eggs  were  found  in  fine  condition,  with 
oulv  one  or  two  white  or  dead  ones. 

jMr.  (heen  gives  the  following  directions  for  handling  the  spawn: 

^'  rick  the  moss  carefully  ott*  from  the  top  of  the  spawn.  Then  i)ut  the 
box  in  a  i)an  of  water  antl  turn  it  nearly  bottom-side  uj),  and  pick  the 
moss  out  carefully.  The  spawn  will  sink  to  the  bottom,  and  you  can 
]>i(k  the  moss  out  of  the  pan.  If  there  is  a  little  left  it  will  do  no  harm. 
Then  pour  the  spawn  in  your  hatching-trough,  by  holding  the  edge  of 
your  pan  under  watcT,  and  place  them,  without  touching  the  spawn,  by 
agitating  the  water  with  the  beai-ded  end  of  a  feather.  The  desid  fcjjiawn 
will*  turn  a  milk-white  color,  and  should  be  picked  out.  Your  trough 
should  be  soananged  (hat  the  water  will  run  in  ital)oirt  twelve  feet  per 
minute.  TliV'  water  should  l>e  filtei*ed  by  running  through  gravel  or  cloth 
scre<*ns.  to  pievciil;  the  sediment  fi^om  rciichhig  the  spawn.  1  run  about 
on(»  inch  of  water  over  my  spawii,  and  if  any  sediment  gets  on  them  and 
is  nllowed  to  remain  there  long,  it  will  siurely  kill  them.  Kemove  all 
sediment  with  the  bearded  end  of  a  quill,  by  agitating  the  water,  with- 
(>\\t  touching  the  J^pawn. 

^'  Large  ponds  with  but  little  water  get  too  warm  in  summer  and  too 
cold  in  winter  for  trout  to  do  well.  It  is  detrimental  to  have  any  other 
ii.^ii  with  trout.  Any  kind  of  fish  or  fish  spawn  is  good  for  feed.  The 
yoiiT!;;  s!:on!d  be  fed  twice  per  day,  veiy  slowly ;  if  fed  fast  the  feed  sinks 
i\vj[  Im  lonls  the  trough,  and  the  trout  will  sickeu  and  die.  If  fed  regularly 
'.ivA  I  lie  trough  kept  clean,  with  a  good  change  of  \^iater,  and  not  kept 
liN.  Tuirk,  they  will  live  and  do  well.    If  neglected  they  will  surely  die. 

•Tht'  Kuu,  sediment,  rats,  mice,  snails,  cra\vfi6h,  and  many  water 
:::;;;( t >  in<>  <ieath  to  spawn.  My  troughs  are  twenty-five  feet  long,  and 
liiii  en  iiiciies  v>  ide.  The  water  that  feeds  eawih  trough  would  go  through 
ji  iiaii-in*  li  hoh»  with  a  three-inch  head.  Use  tine  gi'avel  that  has  no  iron 
rusr  in  it.  My  troughs  are  three  inches  higher  at  the  head.  The 
a\  »i  M.ue  leuiixrature  of  the  water  is  forty-five  degrees,  and  the  fish  hatch 
in  sev(*ii!y  days.  Every  degree  colder  or  warmer  will  make  about  six 
<l;iys*  (lirieieiice  in  hatching.  Trout  hatch  the  soonest  in  warm  water. 
Tii«»  sac  on  their  bellies  sustains  them  for  forty  or  forty-five  days  after 
hatching,  then  they  need  food. 
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"  When  the  hah  are  hatched,  raise  the  water  ^n  the  troughs  about  four 
or  five  inches  by  putting  on  a  piece  of  board  of  that  width  on  every  cross- 
piece,  thus  keeping  the  fish  separate — abotlt  an  equal  number  in  each 
square.  If  you  have  a  small  stream  of  shallow  water  near  the  head  of 
your  i)ond,  put  a  few  in  a  place  in  the  stream  and  pond,  and  they  will 
take  care  of  themselves  better  than  you  can.  The  object  of  distributing 
them  is  that  they  will  get  more  food.  All  old  streams  and  ponds  have 
plenty  of  food  for  small  trout  and  large,  which  you  will  find  by  exam- 
ining the  moss,  sticks,  and  stones  in  your  i>onds  and  streams,  as  they 
are  full  of  water  insects. 

"  The  fish,  after  hatching,  should  be  fed  twice  daily  for  two  or  three 
months,  then  once  a  day — the  grown  fish  once  a  day  or  oftener.  For 
the  young  fish,  liver  should  be  scraped  and  chopped  very  fine,  and 
cnixed  with  water,  to  give  it  about  the  consistency  of  clotted  blood.  Toss 
ihis  to  the  fish  a  little  at  a  time^  so  that  they  can  catch  and  devour  it 
oefore  it  reaches  the  bottom  of  the  trough  5  no  more  should  be  given 
than  the  fish  will  eat,  because  if  any  is  left  it  will  settle  to  the  bottom 
and  foul  the  water,  and  the  fish  will  sicken  and  die.  The  fish  may  be 
fed  on  curds,  fish  ofial,  or  other  animal  matter,  provided  it  be  small 
enough  for  them  to  swallow." 

Trout  breeding  ea^y, — A  family  supply  of  trout  may  be  attained  with 
small  expense  and  little  labor  by  any  intelligent  owner  of  a  brisk  spring 
of  never-failing  cold  water,  if  the  location  is  so  sheltered  as  to  avoid  the 
risk  of  overflow  from  surface  drainage.  Deep,  narrow  ponds  in  ravines 
protected  from  the  sun's  rays,  and  supplied  by  spring  water  through  an 
inch  pipe,  may  suflice  for  a  few  specimens,  and  serve  to  amuse  and  instruct 
the  amateur  proprietor  5  a  fountain  capable  of  filling  constantly  a  two- 
inch  pipe  will  sustain  a  trout  preserve  which  may  prove  a  source  of 
pleasure  and  profit ;  a  still  larger  stream  is,  of  course,  desirable,  and 
essential  as  well,  if  anything  important  is  sought  to  be  accomplished. 
There  are  many  who  desire  to  undertake  a  very  simple  experiment  in 
piscicultui'e,  content  with  small  retiu'ns  in  the  pleasure  of  providing  a 
new  and  agreeable  feature  for  their  homesteads,  and  of  adding  a  new 
luxury  to  their  table  fare.  To  such  we  recommend  the  following  direc- 
tions of  Theodore  Lyman,  one  of  the  commissioners  of  Massachusetts  : 
^'  The  simplest  hatching  ai)paratus  (without  a  house  at  all,  and  one  at 
command  of  anybody)  is  made  as  follows :  Close  below  a  spring-head  dig 
a  trench  a  foot  wide,  so  that  the  whole  water  shall  pass  through  it  gently. 
Fit  tightly  into  this  trench  a  box,  four  feet  long,  and  open  above  and  at 
ciicli  end ;  the  water  will  now  flow  through  this;  Close  the  upper  end 
of  the  box  with  a  layer  of  coarse  sponge,  and  below  this  (down  .strciim. 
that  is)  add  two  flannel  strainers  stretched  across  the  box.  Now  thi? 
water  will  still  flow,  but  will  he  Jittered.  Close  the  lower  end  of  the  box 
witli  a  metallic  gauze,  (the  bottom  of  an  old  sieve,  painted,  will  do,)  and 
add  a  movable  cov^jr  on  top.  Now  you  have  a  dosed  box  or  trough, 
through  whi(rh  a  stream  of  filtered  spring  water  flows  constantly.  Take 
gravel,  the  size  of  ]x?as,  wash  it  till  clean,  and  spread  it  one  inch  thick 
on  the  bottom  of  the  box.  On  this  gravel  lay  trout  eggs,  so  tluit  they 
do  not  lie  on  top  of  one  another.  Examine  them  daily  to  remove  the  dead 
ones,  or  any  dirt,  and  to  wash  the  filters  when  necessary.  They  will  all 
haU'li  when  they  get  ready.  But,  how  to  get  these  Qg^sl  In  October 
or  November  go  to  a  trout  brook  iuid  walk  softly  along  those  parts  of  it 
that  are  gravelly  and  have  running  water.  Peep  under  the  banks  and 
tlic  dead  logs  until  you  see  a  pair  of  trout  lying  close  together,  their 
heads  to  the  current.  With  a  hand-net,  dexterously  used,  both  may  be 
captured,  and  transferred  to  a  pail  of  water.    The  female  is  seen  to  be 
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the  stouter;  slic  lias  a  less-projecting  under-jaw,  and  her  lius  are  not  so 
red.  ^  Take  her  up  tenderly,^  and  do  not  go  poking  a  clumsy  thumb  into 
her  gills.  Pass  the  finger  and  thumb  -with  a  gentle  pressure  along  the 
abdominal  region,  and,  if  the  fish  is  *  ripe,'  the  eggs  will  tlow  out  freely. 
They  should,  be  received  in  a  pan  of  water.  Put  the  female  back ;  talc*: 
out  the  male  and  press  him  in  lilto  manner,  and  allow  the  expressed 
milky  lluid  to  fall  into  the  same  pan.  Stir  the  water  with  the  hand, 
cover  it,  and  allow  it  to  stand  for  half  an  hour.  At  the  end  of  that  time* 
the  eggs  which  had  stuck  fast  to  the  sides  will  become  free  and  roll 
iibout.  Now  gently  spread  the  eggs  on  the  gravel  of  the  trough,  and 
the  piinuiry  work  is  done.  Should  the  female  not  prove  ripe,  keep  her 
a  few  days  in  a  pool  or  spring-hole.  The  fish  thus  captured  for  breeders 
should  uot  be  set  free,  but  kept  in  a  suitable  pool  till  the  next  season. 
Such  a  preserve  may  easily  be  made  by  digging  out  a  place  a  dozen  feet 
square  and  three  feet  deep,  grating  the  inlet  and  outlet,  and  leading  a 
stream  of  water  through  it.  The  breeding  fish  here  kept  will  feed  vora- 
ciously, and  will  eat  refuse  scraps  of  meat,  insects,  caterpillars,  clotted 
milk,  hasty  ]mdding  boiled  with  milk,  and  small  minnows.  Thus  fed, 
once  or  twice  a  day,  they  grow  rapidly,  and  a  half-pound  fish  will  get  to 
a  pound  in  a  year.  Meantime,  the  eggs  are  growing  also,  and  in  their 
way.  After  three  or  four  weeks  two  dark  specks  appear  on  each  oggj 
and  these,  when  held  to  the  light,  are  seen  to  be  the  eyatB  of  the  embryo, 
showing  through  the  translucent  shell.  This  is  a  good  time  to  pack  eggs 
lor  transportation,  Take  a  tin  box,  the  size  and  shape  of  a  pint  measure, 
collect  also  a  good  handfiU  of  \yeat  moss,  (Splutgnum^)  and  wash  it  clean. 
Lay  a  stratum  of  wet  moss  in  the  bottom  of  the  box,  and  cover  the 
same  with  a  ibid  of  the  gauze  called  *  musquito  bar.'  On  this  gauze 
si)read  gently  a  single  layer  of  eggs,  and  cover  them  with  a  second  fold 
of  musquito  biu*.  Then  imt  more  moss,  and  another  layer  of  eggs  in 
like  mauner,  and  thus  continue  until  the  box  is  full.  Put  on  a  cover 
with  a  few  holes  in  it,  pack  the  tin  in  a  case  of  sawdust,  and  the  eggs 
are  good  for  a  month  without  opening.  When  they  are  unpacked  take 
the  moss  otl*  the  top,  then  lift  them  out  by  the  gauze,  and  place  them  in 
the  hatching-trough.  It  will  be  found  that  they  have  developed  almost 
as  much  in  the  wet  moss  as  they  would  have  done  in  the  water.  The 
tiny  embryo  may  be  seen  jerking  itself  uneasily  in  its  spherical  prison  : 
a  movement  that  continues  to  increase  until,  alter  two  or  three  months 
from  imi)roguation,  (according  to  the  temperature  of  the  water,)  the  crea- 
ture bursts  its  shell  and  appears  in  all  its  grandeur,  looking,  to  say  the 
truih,  more  like  a  spiritual  poUiwog  than  areal  salmonide.  Thispolliwogs 
character  arises  from  the  great  yolk  sac,  or,  rather  call  it,  havresaCy  for  it 
blears  the  thirty  davs'  rations  of  this  recruit.  All  that  time  he  lies  still 
V.  ithoTit  fora,i;iiig.  But  thereafter  we  must  issue  to  him,  for  now  he  ap- 
l^cais  as  a  geiitcel  minnow,  with  bars  on  his  sides.  Twice  or  thrice  a 
ilay  a  little  clotted  milk,  rubbed  very  fine  in  water,  must  be  put  in  the 
tiv)r.;;ii,  ami  the  fry  may  be  seen  eagerly  to  swallow  the  fioating  particles. 
Wiiii  tiiou;;]i  food,  room,  and  vrater  they  will  gix)w  fast,  and  will  take 
liii^zcr  and  lar<;er  morsels.  At  a  year  old  they  may  very  well  wi'igh  four 
oiuk'es,  tJiou^ih  they  may  be  somewhat  larger  or  nuich  smaller,  according 
to  their  treatment.  Their  increase  will  depend  on  depth  of  v/ater,  and 
quantity  and  variety  of  food." 

r/'izcs  for  link-rearing, — The  Massachusetts  Society  for  rromoting 
Ap'icuitun*  has  oll'ered  two  prizes,  one  of  three  hundred  dollars  and  one 
Mt'  two  Iiaiidred  dollars,  for  the  best  two  establishments  ibr  the  (!ulture 
of  food-lishcs  iu  ]Massiichusetts.  The  awards  will  be  made  March  1, 
1S72,  and  are  to  be  deteiinined  by  a  consideration  of  the  number  ot 
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species  cultivated,  the  number  and  condition  of  individuals,  the  iiumbei 
of  eggs  hatched  and  young  reared,  and  the  neatness  and  ecoiioiny  of 
the  establishment,  and  the  excellence  of  thcf  fixtures. 

Area  for  fish-farming. — ^Few  realize  the  extent  of  inland  water  iu 
which  fish  (iulture  can  aid  in  the  enlargement  of  food  production.  In 
the  State  of  New  York,  for  example,  the  area  of  lakes  is  nearly  half  a 
million  acres,  (406,457,)  the  coast  line  270  miles,  and  the  niunber  of 
lakes  047.  Of  the  larger,  Cayuga  is  35  miles  long ;  Seneca,  35 ;  Oneida, 
20;  Otsego,  20;  Chautauqua,  18;  Crooked,  18;  Canandaigua,  10;  Ska- 
neateles,  lu ;  Owasco,  12 ;  Hemlock,  8 ;  Iloneoye,  5,  and  Conesus,  5. 
These  waters  are  ample  for  the  aimual  production  of  edible  fish  to  the 
value  of  many  millions  of  dollars,  sufflcient  to  aid  materially  in  supply- 
ing subsistence  to  the  dense  i^opulation  of  the  State  of  New  York. 

As  New  York  is  thus  made  to  illustrate  the  extent  of  inland  waters, 
without  reference  to  the  chain  of  inland  seas  stretching  westward  to 
Minnesota,  the  seaboard  bays  and  estuaries  of  Maryland  and  Virginia, 
with  many  hundreds  of  miles  of  coast  line,  may  serve  to  show  how  vast 
an  area  of  tide-water  is  accessible  for  fish-producing  and  fish-catching 
purposes. 

WHAT  HAS  BEEN  DONE  BY  STATE  ACTION. 

As  early  as  1850  a  commission  upon  pisciculture  was  authorized  in 
Massachusetts,  which  resulted  in  a  few  experiments  and  a  report.  * 

In  April,  1805,  upon  remonstrance  of  New  Hampshire  and  Vermont 
against  i)reventing  migi'ation  of  iislies  by  high  dams  on  the  Connecticut 
and  ^Merrimack  Kivers,  the  legislature  appointed  two  commissioners, 
Theodore  Lyman  and  Alfied  A.  Heed,  to  investigate  the  question.  In 
December  of  the  same  year  these  connnissioners  reported  to  the  gover- 
nor and  council,  and  in  May,  1800,  the  legislature  i)rovided  for  the  ap- 
pointment of  two  commissioners  for  live  years  to  carry  out  a  general 
plan  for  o])eiiing  tlie  above  rivers  to  the  passage  of  shad  and  salmon 
over  the  dams.  Mr.  Lyman  was  again  ai>pointed,  and  Alfred  R.  Field 
was  associated  with  him.  In  December,  1800,  they  were  able  to  report 
the  finishing  of  the  IMerrimack  fishways,  and  the  opening  of  the  New 
llanii)sliire  section  of  the*  river  by  the  authorities  of  that  State.  The 
])Owers  of  the  commissioners  were  enlarged  in  1807,  and  they  entered  at 
once  upon  a  gem^'al  examination  of  the  tishways,  and  commenced  re- 
stocking the  waters  of  the  State.  In  June,  1808,  a  question  having 
arisen  relative  to  the  liability  of  the  proprietors  of  the  liolyoke  dam  for 
the  Cvonstnu'tiou  of  a  lishway,  an  appropriation  of  twelve  thousand  dol- 
lars was  made  ibr  such  iin])rovement.  The  appropriations  of  the  Massa- 
chusetts legislature  in  aid  of  iish  culture  for  a  single  year  have  amounted 
to  thirtv  thousand  dollars. 

A  recent  conununication  from  Tlu^odore  Lyman,  ]>resident  of  the 
Massacliusetts  commission,  reports  the  i)rogress  of  their  oilicial  opera- 
lions,  and  announces  their  success  in  opening  several  rivers,  especially 
the  Meriimack.  The  LawreiK'e  lishway  over  the  high  dam  at  that 
place  has  ])een  a  diliicult  one,  both  from  its  height  and  the  necessity  of 
great  strength  as  a  ]>rotection  against  ice.  Its  cost  has  exceeded  eight 
thousand  dollars,  and  while  it  carries  the  fish  over  in  its  present  condition, 
some  [)roJected  im])rovements  will  render  it  an  undoubted  success.  The 
commission  has  stocked  ponds  with  black  bass,  and  bred  salmon,  trout^ 
lake  trout,  fiSalmo  toma^J  and  land-locked  salmon  fS.  Oloteri;)  distrib- 
uted many  millions  of  shad  spawTi,  but  failed  in  efforts  to  obtain  that  of 
the  white  fish,  (Gorcgonus  alba^J  the  Belgrade  smelt,  and  the  wall-ej'ed 
pike,  (Lucioperca.) 
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Lahom  of  Commissioner  Oreen, — ^Mr.  Green,  while  awaiting  legislative 
aid  lor  fish  culture  in  his  own  State,  has  volunteered  his  services  in  other 
sections.    He  gives  the  following  account  of  his  oi)erations : 

*'  On  the  11th  of  May,  1808, 1  put  four  thousand  shad-spawn,  properly 
im])ro^iated,  into  a  hatching-box  at  Long  Bridge,  on  the  Potomac,  the 
water  being  at  a  temperatiue  of  sixty-four  degrees;  on  the  13th  they 
showed  signs  of  life,  and  I  put  in  seventy  thousand  more.  On  the  14th 
the  fonu  of  the  fish  was  visible,  and  on  the  17th  they  hatched.  To  draw 
]>ublic  interest  to  the  matter,  I  natched  some  in  a  tumbler  in  the  house 
ol  Gt'iural  Spinner,  at  Washington.  Thej^  left  the  egg  eighty-four  hours 
after  impregnation.  1  hatched  fifteen  hundred  in  a  salt-box,  with  a 
si(»ve  bottom,  in  a  room  in  the  treasury  building.  On  the  13th  of  May, 
1  had  also  obtained  a  quantity  of  Avhite-perch  sj)awn.  This  is  of  a  glu- 
tinous nature,  and  sticks  fast  to  brush,  weeds,  or  giass,  and  can  be 
readily  transported  in  that  condition.  It  hatched  in  about  a  week,  with 
the  t<Mn[)erature  of  the  water  at  about  sixty-two  degrees.  In  the  Poto- 
mac the  striped  bass  and  hening  spawn  May  25,  the  sturgeon  May  20, 
and  the  cattish  June  10.  From  that  river  1  proceeded  to  the  James, 
and  eontiniu»d  my  endeavors  to  interest  the  fishermen  in  jnopagating 
shad.  Then  1  returned  to  ^NewYork,  stopping  on  the  Sus(piehanna  and 
the  Delaware,  the  latter  a  magnificent  stream,  Avhere  shad  culture  might 
be  carried  to  any  extent,  and  which  might  be  filled  with  fish.  On  June 
4,  the  lishernuMi  wen*  taking  up  their  nets  at  Carmansville,  and  along 
the  lower  i)art  of  the  Hudson,  as  they  were  only  catching  four  or  five 
fish  a  (lay.  At  Clifton  I  saw  a  shad  with  the  spawn  running  fi'om  it. 
On  the  ISih  1  put  a  quantity  of  si)awn  into  a  box  at  James  J.  Mulls's 
fisheiy,  near  Cuey man's  lauding,  and  saw  evidences  of  lite  in  thiity-six 
hours,  with  water  at  seventy-seven  degrees.  I  had  nuujh  tiouble  in 
getting  spawners;  they  can  hv.  taken  only  at  niglit.  Both  on  the  Hud- 
s<m  and  at  Ilolyoke  my  experience  Avas  the  same;  during  the  day  none 
were  to  be  lia<l;  froni*N  p.  m.  to  12  p.  m.  we  could  takuthem  in  projxir 
condition,  but  alter  12  p.  m.  we  couhl  only  take  iniri[)e  fish.  This  leads 
mo  in  tiiiiik  they  deposit  their  spa\sni  during  the  day.  The  steamboats 
Avere  iroublosonie.  the  waves  that  I'oUowed  tliem  washing  over  my  boxes 
and  canying  away  the  spawn.  1  liad  to  locate  my  boxes  behind  the 
erections  put  in  the  river  to  deepen  the  channels.  Very  few  shad  are 
to  be  found  above  Albany  ;  not  one  will  be  taken,  on  an  average,  at  a 
haul,  aitliou;:]!  there  are  several  other  kinds  of  fisli  moi-e  abundant. 
There  must  be  an  extremely  small  number  that  run  the  gauntlet  below 
sueeesslully.  Alter  1  had  thoroughly  examined  the  Hudson,  I  pro- 
ceeded to  ilolyoke,  and  continued  tlieartilieial  propagalionof  shad  until 
1  was  stojjped  by  the  hot  weather.  1  instituted  a  series  of  experiments 
whicii  s:n>wed  eonelusively  that  while  shad  will  hatch  with  water  at  a 
tiiiiiH'rjitiiK'  ot' seventy-eight  degrees,  the  eggs  will  all  die  when  the 
temiK'ianire  rises  to  eighty-two  degrees. 

••  Ii!  tile  iall  of  this  year  (1808)  1  eommeneed  the  artificial  culture  of 
Wiiiir  ii.>h.  I  obtained  a  (piantity  of  the  si)awn,  and  submitted  it  to 
vaii<»iis  ronrscs  of  treatment,  ^ly  most  suce(»ssful  plan  was  to  man- 
riuc*  it  ::s  i  <l<>  the  ova  of  trout — to  put  it  in  my  hatching-troughs,  which 
are  rwi  i.i  yiour  fet^t  long,  with  an  inclination  of  tlu*ee  inches,  and  which 
jire  divide  (I  i)y  bars  acioss,  two  inches  high.  Gravel  is  laid  in  the  ccmi- 
l>arinieiits  uiir  and  a  half  inch  deep,  so  that  the  depth  of  water  is  only 
half  an  inch.  The  eggs  are  heavy,  like  those  of  trout;,  and  sink  instantly 
in  water.  In  thirteen  days  the  fish  were  visible  in  the  egg  by  the  aid 
of  the  microscope,  and  in  twenty-one  days  they  exhibited  signs  of  life, 
the  water  standing  at  a  temperature  of  forty-five  degi^ees.    They  hatch 


332  AGRICULTURAL  REPORT. 

more  rapidly  than  trout,  and  in  those  which  I  have  with  mo  the  fish  arc 
plainly  visible  to  the  naked  eye.  Most  of  those  have  been  kept  in  wot 
moss,  in  which  their  development  has  progressed,  although  more  slowly 
than  when  in  their  proper  element.  I  only  stripped  five  or  six  females, 
and  obtained  some  two  hundred  thousand  eggs,  as  they  contain  about 
ten  thousand  eggs  to  the  pound  of  their  weight  These  were  placed  iu 
damp  moss  as  soon  as  impregnated,  and  carried  in  a  buggy  over  country 
roads  seven  miles,  then  by  railroad  twenty-five  miles  the  same  day. 
They  are  now  doing  well,  and  bid  fair  to  hatch  as  large  a  percentage  as 
could  be  expected  witl\  a  first  exi)eriment.'' 

The  Pennsylvania  Commission  reports  a  catch  of  20,000  shad  within 
a  distance  of  fifty  miles  above  Columbia,  as  the  immediate  result  of 
building  the  fishway  at  that  place.  The  dam,  which  is  ten  feet  high, 
was  cut  away  to  three  feet  at  the  point  surmounted,  and  an  incline  of 
forty-five  feet  was  constructed  to  overcome  an  elevation  of  three  feet. 
Dams  above,  the  owners  of  which  are  awaiting  the  adjudication  of  courts 
as  to  their  liability  for  the  erection  of  fishways,  shut  out  these  fijsh  from 
three  hundred  miles  of  rivers  above. 

The  Connecticut  commissioners  are  co-operating  with  those  of  the  States 
lying  northward,  and  awaiting  the  erection  of  the  fishways  at  Holyoke 
and  Tumer^s  Falls.    They  have  issued  two  or  three  interesting  reports. 

The  State  of  Massachusetts  has  expended,  during  the  last  year,  $4,000 
in  the  artificial  hatching  of  sliail,  at  Holyoke,  on  the  Connecticut.  Sev- 
eral thousands  of  salmon  were  hatched  for  the  Massachusetts  commis- 
sioners, at  Meredith  Village,  New  Hampshire.  Black  bass  have  been 
introduced  into  several  ponds,  and  spawn  of  the  land-locked  salmon  has 
been  procured  for  artificial  hatching.  The  lake  trout,  smelt,  and  other 
useful  fishes  are  about  to  be  introduced. 

Since  the  enactment' of  laws  in  New  Hampshire  for  the  protection  and 
fostering  of  this  interest,  salmon  have  been  hatched  for  the  Merriniiick 
and  Connecticut  rivers,  the  lake  trout  of  lake  Winnipiseogee  have 
greatly  increased,  and  black  bass  have  been  introduced  into  Sunapee, 
Massabesic,  Penuacook,  and  Enfield  lakes.  Fishways  have  been  built 
at  Manchester,  Laconia,  Franklin,  Sandbornton  Bridge,  and  other 
l)laces.  The  cost  of  the  last  years'  operations  was  scarcely  $1,500,  and 
$4,000  placed  at  the  disposal  of  the  commissioners  for  exx)ensive  and 
burdensome  tlshways  was  not  required,  individuals  promptly  complying 
with  legal  requisitions. 

Mr.  C.  G.  Atkins,  one  of  the  Maine  commissioners,  writes  that  begiu- 
ings  have  been  made  in  artificial  propagation  of  shad,  and  land-locked 
salmon  in  Maine.  At  Manchester,  three  thousand  of  the  latter  were 
hatched  under  his  direction,  as  a  preliminary  experiment,  and  three 
thousand  brook  trout.    Another  experimental  establisliment  at  Alna 

was  coTiducted  suwiessfuUv  bv  Mr.  David  C.  Pottle. 

*■ 

Dr.  W.  W.  Fletcher,  of  Concord,  New  Hampshire,  and  Eev.  Li^^ng- 
ston  Stone,  of  Charlestown,  in  the  same  State,  have  been  engaged  suc- 
cessfully iu  obtaining  ova  of  the  salmon  from  Xew  Brunswick,  for  prop- 
agation, under  the  direction  of  State  ofiicials. 

EXPEEI3TEXTS  OF  ES^DIVIDUALS. 

Trout  icorlcs  at  West  Bloomfield^  Xew  lor/;. — Stephen  C.  Ainsworth, 
who  may  he  called*  the  pioneer  of  pisciculture  in  this  countiy,  has  been 
nine  years  experimenting  in  hatching  and  reaving  fisli,  especially  trout. 
He  writes  concerning  his  works:  "The  sju-ing  which  I  have  is  very 
small,  only  filling  a  half-inch  tube ;  consequently  my  experiments  have 
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ixeii  on  a  small  scale  as  to  number  of  trout  and  spa'v^'u.  In  the  fall  of 
lS(i(>  1  took  twenty -one  thousand  spawn,  and  hatched  tweuty  thou3and 
iishcs.  ^Somc  of  them  died  soon  alter  they  began  to  eat,  owing  to  insui- 
licieiit  AN  ater.  The  remainder  I  put  into  neighboring  i>onds  and  brooks. 
In  18G7  J  took  twenty -five  thousand  spawn,  and  sold  all  but  two  thou- 
sand. xVll  hatched  but  fifteen ;  they  are  now  (July  29,  1868,)  from  one 
and  a  half  to  four  inches  long,  very  fat,  and  as  tame  as  kittens,  i 
hatched  sixty  thousand  one  year  with  this  one-half  inch  of  water,  but 
disposed  of  most  of  them  soon  after.  1  have  hatched  one  liundred  and 
ninety-nine  out  of  tv»o  hundred  spawn  taken  from  a  trout,  but  to  hatch 
ninety  to  ninety -five  per  cent,  of  all  spawn  taken  is  first-rate  luck ;  and 
to  ftTow  ninety  per  cent,  of  these  is  doing  well,  although  1  do  not  think 
1  lost  one  per  cent,  of  those  1  hatched  last  spring.  From  my  experience 
1  am  satisfied  that  one  inch  of  water  from  forty-eight  to  filty-two  de 
^rees,  with  proper  care  and  fixtures,  will  hatch  a  hundred  thousand 
trout,  and  grow  in  good  health  sixt^^  thousand  one  year. 

''  Four  yeais  since  I  put  a  few  trout  just  hatched  into  a  spring  pond  in 
this  vicinity.  Last  summer  some  were  caught  that  Aveighed  two  poimds 
each.  This  demonstrates  how  rapidly  they  will  grow  in  deep,  cold 
water,  with  ample  room,  and  abundant  natural  food. 

*'  We  have  now  several  hundred  trout  ponds  in  this  State  that  have 
been  in  operation  from  one  to  six  years,  artificially  built,  and  stocked 
v»ith  this  speckled  tribe.  From  all  these  experiments  we  can  safely  say 
that  the  artificial  propagation  and  cultivation  of  brook  trout  in  this 
country  is  a  settled  and  permanent  fact.  From  these  statements  it  is 
manifest  that  any  person  in  possession  of  a  spring  producing  a  supply 
of  water  througli  the  year  of  from  one  inch  to  one  hundred  square 
inches  of  pure  water  may  grow,  with  right  appurtenances  and  requisite 
knowledge  and  care,  from  six  thousand  to  sLx  hundred  thousand  trout  in 
one  year,  worth,  at  i)resent  prices  for  stocking  i>onds  and  streams,  a 
hunilred  dollars  per  thousand,  or,  five  hundred  to  fifty  thousand  to  weigh^ 
a  i)0und  each,  worth  one  dollar  i^er  pound. 

''  I  have  grown  fifteen  hundred  to  weigh  half  a  pound  to  three  pounds 
each,  with  only  a  half-inch  tlow  of  water,  though  I  am  soiTy  to  say  that 
I  lost  about  a  hundred  during  this  long,  dry,  heated  term,  and  about  a 
thousand  four  years  ago,  weighing  twenty-five  hundred  pounds  in  all. 
U'ith  a  good  spring  of  one  half-inch  of  water,  one  may  raise  all  the 
troat  ho  needs  for  Jiis  table,  with  trifling  expense  A  dam  may  be 
pushed  across  any  spring  brook,  with  a  screen  to  prevent  the  fish  from 
running  over  the  dam;  and  by  graveling  the  stream  well  above  the 
]M)ud,  large  numbers  may  be  grown  naturally  every  year." 

Situ  (in-cus  trout  stream  ami  poiids. — The  most  noted  trout-breeding 
( iit(  ii)vise  is  that  of  Seth  Green,  in  Caledonia,  Livingston  County.  The 
site  oi  a  mill  stream  of  spring  water  was  purchased  a  few  years  sinc^ 
for  two  thousand  dollars,  and  ponds  improvised  by  creating  divisions  in 
tlio  old  *•  forehay-'  and  raceway.  When  his  operations  in  artificial  proj)- 
a^ation  had  fairly  commenced,  he  accepted  a  proposition  for  six  thou- 
sand dollars  for  a  half  interest  in  the  works.  Ponds,  races,  hatching- 
houses,  anil  hatching- boxes  were  subsequently  constructed,  and  the 
woj  k-;  rxii  iidod.  The  profits  of  trout  propagation,  under  favorable  cir- 
((iin>t. nuj's,  may  be  seen  in  the  reported  net  results  of  this  enteri>rise: 
One  thousand  dollars  in  I8C65  ^^'^  thousand  dollars  in  18C7,  and  ten 
ihor.sand  dollars  in  18G8. 

.Mr.  Aiiisworth,  writing  to  this  Department  in  Julv,  1868,  states 
that  31  r.  (Ireen  hatched,  artificially,  one  hundred  and  eighty  thousand 
tniiit  in  l^^ij.")'^  three  himdred  thousand  in  1866;  six  hunc&ed  thousand 
.  '  I   r«7:  iliat  in  186.S  he  sold  three  himdred  to  four  hundred  thousand 
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spawn  for  stocking  ponds  and  streams,  and  hatched  four  hundred  thou- 
sand small  fry.  The  stream  is  a  mile  long,  averaging  four  rods  wide,  and 
from  two  to  six  feet  in  depth,  affording  eighty  barrels  of  water  per  sec- 
ond, ranging  in  temperature,  through  the  year,  from  forty-three  to  fifty- 
eight  degrees.  The  water  in  the  spring  is  at  forty-eight  degrees.  He 
had  in  the  summer  of  18G8  nine  thousancl  parent  trout,  weighing  from 
two  to  four  pounds  each,  in  one  pond,  seventy-five  by  thirteen  feet,  and 
five  feet  deep.  This  pond  is  supplied  by  a  stream  that  changes  the 
water  every  minute.  Another  pond  foity  feet  square  had  twenty  thou- 
sand smaller  trout,  weighing  from  one  to  two  pounds  each.  The  watet 
is  so  clear  that  all  are  distinctly  visible.  Mr.  Ainswoith  deems  the  sup- 
ply of  water  sufficient  to  grow  millions  of  trout  to  perfection. 

The  Troutdale  estahlishment — The  fish  farm  of  Dr.  J.  H.  Slack,  of 
Troutdale,  near  Bloomsbury,  Few  Jersey,  has  ample  and  well-arranged 
apparatus  for  fish-hatching.  It  is  located  in  the  Muskametkony  Valley, 
in  Warren  County,  sixty-four  miles  northwest  from  New  York  City. 
The  ''works"  cover  about  two  acres,  and  are  supplied  by  a  stream  of 
clear  si)ring  water  flowing  continually  at  the  rate  of  a  thousand  gallons 
per  minute.  Summer  and  winter  the  water  reaches  the  hatching-house 
at  a  uniform  temperature  of  about  fifty  degrees  Fahrenheit.  The  ponds 
contain,  (June,  18G8,)  beside  an  ample  stock  of  small  fry,  about  seven 
hundred  adult  trout,  some  of  them  of  three  pounds  weight.  The  ponds 
are  three  in  number,  the  one  nearest  the  hatching-house  prepared  for  the 
reception  of  twenty  thousand  young  trout  hatched  during  the  winter;  the 
next  assigned  to  the  use  of  larger  specimens  not  exceeding  eight  inches 
in  length  ;  the  third  0(!cupied  by  the  full-grown  or  well-developed  trout. 

The  bottoms  of  the  ponds  are  of  clay,  ui)on  wliich  large  stones  have 
been  placed  to  enable  the  fish  to  free  themselves  from  parasites,  animal 
or  vegetable,  which  cause  gi'cat  debility  and  moitality,  uifless  by  fric- 
tion the  trout  can  obtain  speedy  riddance  from  the  troublesome  visitors. 
Large  floats,  made  fast  to  the  banks  by  wires,  afibrd  a  grateful  and  ne- 
cessary- shade.  The  bottoms  of  the  races  are  covered  with  small  stones 
and  a  layer  of  fine  gravel,  and  the  sides  are  slated  to  i^revent  crumbling 
of  the  banks.  • 

The  accompanying  illustrations  represent  the  Troutdale  fish-ponds  and 
hatcliiug  house.  Dr.  Shick  regards  ])isciculture  as  no  longer  an  experi- 
ment, but  as  a  pursuit  (luite  as  certain  as  agriculture,  and  at  present  much 
more  profitable.  He  describes  the  processof  takingand  hatching  the  eggs. 
The  spawning  season,  commencing  about  the  middle  of  October,  was  indi- 
cated by  the  changing  of  the  bright  tints  of  the  female  to  a  sombre  hue, 
the  anterior  i)rqjcction  of  the  lower  jaw,  the  distension  of  her  abdomen 
by  the  ova,  and  uneasy  movements  in  seeking  suitable  gravel  beds  for  the 
deposition  of  the  si)awn.  On  October  30,  lishes  were  seen  in  the  race 
busily  engaged  in  forming  their  nests,  by  removing  the  fine  gTavel  from  a 
circle  a  loot  in  diameter.  Specimens  were  then  taken,  and  the  ova  ex- 
pressed and  fertilized  in  the  usual  manner.    He  proceeds: 

^'  After  being  thus  secured  the  eggs  were  taken  to  the  hatching-house, 
which  had  been  made  ready  for  their  reception  in  the  following  manner: 
The  hatching-trough  had  been  filled  to  the  dej^th  of  two  inches,  with  tine 
gravel,  carelully  ])oiled  to  destroy  the  eggs  of  an^-  insects  which  might 
liave  been  present ;  over  this  a  gentle  stream  of  water  from  the  spring, 
iiltered  through  four  screens  of  fine  flannel,  was  conducted.  Upon  the 
gravel  the  eg.^s  were  i)lac(»d,  the  greatest  care  lieing  taken  to  avoid  any 
sudden  Jar,  as  the  recently  impreg-nated  egg  requires  the  most  gentle 
handling  lest  suddenly  acquired  life  be  as  suddenly  extinguished.  After 
resting  on  their  new  location  for  a  few  minutes  they  were  evenly  spread 
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over  the  l)()ttonis  of  the  troughs  by  means  of  a  fine  feather.  During  the 
entire  process  the  Qggs  had  not  for  an  instant  been  exposed  to  the 
atinosphere. 

''  This  i)rocess  of  impregnating  and  depositing  in  the  hatching-house 
was  repeated  semi-daily  until  efanuary  12, 1868,  during  which  period 
about  seventy-five  thousand  eggs  were  taken.  Experience  shows  that 
from  a  trout  of  one  pound  about  one  thousand  eggs  is  the  average  jield; 
but  owing  to  causes  entirely  beyond  the  control  of  the  proprietor,  only 
twenty  thousand  hatched.  The  dead  eggs  were  removed  daily,  being 
readily  distinguished  by  turning  snow-white;  these  still  retaining  their 
vitality  resembled  small  jiearls,  being  translucent  and  slightly  clouded. 
The  first  young  appeared  December  10,  forty  days  after  the  impregna- 
tion of  the  eggs.^ 

Fish-breeding  worls  at  Meredith  Village^  New  Hampshire, — The  trout 
and  salmon  nurseries  and  general  fish-breeding  works  of  Hoyt  &  Robin- 
son, at  Mei'edith  Village,  New  Hampshire,  present  a  good  example  of 
what  may  be  done  in  inseiculture  Avith  a  small  but  constant  stream  of 
uniformly  cold  water,  in  a  location  properly  situated.  The  spring  sup- 
plying the  water  gushes  in  a  bold  stream  from  the  base  of  a  sharp  de- 
clivity at  the  head  of  a  narroAv  ravine,  and  is  the  source  of  a  Avell-known 
trout  brook,  less  than  a  mile  in  length,  discharging  into  Lake  Winni- 
piseogee. 

The  pondi  are  so  small  and  yet  so  i)0]>ulou8  ynth.  thousands  of  trout 
and  salmon,  that  they  iuay  well  serve  to  illustrate  the  wonderful  facility 
with  which  these  fish  may  be  reared,  in  suitable  Avater,  with  some  at- 
tention and  l'ee(lin♦^  The  accompanying  wood-cut  shows  the  relative 
size  and  Ibi  in  oI'IIk'  ravine  itself,  the  ponds,  raceway,  &c.  The  first  pond, 
about  the  size  of  a  city  house-lot,  twenty-three  by  one  hundred  fexit, 
contains  thousands  of  trout  from  one  to  two  yeai^s  old,  Avhich,as  seen  by 
the  writer,  sporting  in  water  so  clear  that  every  one  was  visible,  and 
crowding  one  another  in  their  graceful  and  constant  movements,  pre- 
sented a  scene  of  natural  grace  and  beauty  nu*ely  equalled. 

The  temperature  of  the  water  is  forty -eight  degrees  in  summer,  and 
forty-five  (h^grees  in  winter,  and  the  uniformity  of  temperature  is  no  less 
remarkable  than  the  purity  of  the  water. 

The  lowest  of  the  three  ponds,  Avhicli  is  the  largest  and  deepest,  is 
occupied  by  the  fish  of  three  or  four  yeai's,  weighing  from  one  to  three 
pounds.  At  a  recent  insi)ection,  a  small  dip-net,  at  a  single  sweep, 
while  the  s])eckle<l  beauties  were  comi>eting  for  an  award  of  minced 
liver,  was  seen  lO  rise  half  filled  with  a  struggling  mass  of  well-grown 
trout.  From  this  pond  a  fish  way  (as  shown  in  the  illustration)  leads  to 
tlie  l)io<>k  below,  hv  which  nianv  wild  trout  ascend  and  fall  into  a  box, 
from  v,Iii(  h  thvV  are  taken  and  added  to  the  general  stock. 

Ju.-t  1m  low  the  hatching-house,  between  the  first  and  second  ponds,  a 
racevrr.y  is  :'diiptcd  to  the  uses  of  a  fish  nursery,  and  Mr.  Kobinson  has 
i'oTitrivt  d  ::  feeding  apparatus  which  consistsof  a  box,  or  niiniatiu'o  race- 
v,av,  ill  the  horioni  of  which  slits  of  three  or  four  inches  in  length  are 
t!H  (»!  ii:;ii<  ]y  through  at  intervals  of  a  few  feet;  and  througli  these 
:q»."rrTiivS  ilie  food  is  distributed  by  a  gentle  stream  of  water  whiidi 
is  k'  jft  cciistr.ntly  fiowing  through  the  box.  It  is  curious  to  observe  the 
vii.;:..  ii  . .  as  tlii'v  frequent  the  space  l)eneath  these  apertures,  and  se;>:e 
: ;.  \\'-\\\  of  food  which  falls  into  the  water;  even  clt'aiiiii.u' tiway 
::id  ;;:!d  ur.ivcl  which  covers  the  bottom  of  the  racowuy  in  tiieir 
(  y.\v;  ill!  .:i.  i:i  wiii.li  they  hnitate  the  greed  and  vora"lty  of  pi;;'s  !';  imI- 
i::;^-  ..;  ;i  ^''i.'i'.iinn  tnnigh. 

.^  iiMtih  r  !'':iture  of  their  establishment  is  the  preparation  of  artificial 
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spawiiin.?:  bods,  in  which  the  trout  may  deposit  their  ova  uaturall>. 
They  ccusist  of  a  series  of  screens,  the  lower  one  with  very  fine  meshes, 
the  up])er  with  coarser  ones  covered  with  clean  gravel  or  small  stones. 
Upon  the  latter  the  parent  fish  make  their  nests  in  the  spawning  season, 
the  t'ciiialc  expressing  the  ova,  and  the  male  throwing  the  milt,  just 
as  they  are  accustomed  to  work  in  the  natural  stream ;  and  the  fertilized 
spawn,  falling  through  the  first  screen,  rests  securely  upon  the  second  or 
lower,  which  is  removed  to  the  hatching-house  to  be  watched  and  waite<l 
upon  until  the  hour  of  hatching  arrives. 

In  18G7  there  Avcre  hatclied  here,  10,000  broolv  trout,  40,000  lake 
trout,  and  5,000  salmon;  in  ISGvS,  (hatclied  or  eggs  sold,)  100,000 
brook  trout  and  40,000  sahnon.  There  are  now  20,000  brcc<ling  ti*out 
in  the  pomLs,  from  which  1,000,000  small  fry  are  expected  another 
►season. 

Trotit  hrccding  at  Nashua^  Kcic  llami)sliire. — An  experiment  in  the  ar- 
tificial ])ro])agation  of  the  trout  was  undertaken  in  1807,  by  Messrs, 
George  Stark,  Edward  Spaulding,  Charles  Williams,  and  O.  H.  Phillips, 
in  the  interest  of  practical  pisciculture,  and  with  the  hope  of  cheapening 
a  desii'able  luxury.  The  location  is  peculiar.  A  nmrshy  area  of  three 
or  four  acres  is  nearly  surrounded  by  an  ampitheatre  of  liigh  hills,  from 
the  base  of  which  issue  numerous  springs  of  clear  cold  water,  which 
varies  little  in  temperature  during  the  year,  and  less,  perhaps,  in  quan 
tity  of  water  discharged  in  different  seasons.  These  springs,  uniting, 
form  a  brook  of  sutiicient  volume  to  support  natmfally  a  goodly  num- 
ber of  the  linny  inhabitants,  and  a  decided  reputation  as  a  trout  stream, 
though  it  is  little  more  than  half  a  mile  from  its  hundred  heads  to  its 
single  mouth,  where  it  embouches  into  the  Nashua. 

A  dam,  three  or  four  lectin  height,  was  thrown  across  the  ravine,  and 
a  pond  of  an  acre  and  a  half  obtained,  five  or  six  feet  deep  at  points  of 
least  elevation,  but  quite  shallow  in  a  large  portion  of  its  area,  and  inter- 
spersed with  growing  trees  and  shrubs  and  ferns  and  other  forms  of 
vegetation.  So  equable  is  the  temperature  of  the  w*ater  that  there 
is  noted  a  ditference  of  only  eight  degrees;  fifty  degrees  being  the 
record  in  sunmier  and  forty-tw^o  degrees  in  winter.  In  this  pond  were 
placed  five  hundred  trout ;  a  hatching-house  was  erected  just  below,  and 
ten  thousand  eggs  were  procured  from  Seth  Green,  and  placed  in  the 
hatching-boxes  for  the  Ih'st  experiment  in  Xovember,  1867.  The  water, 
before  entering  the  boxes,  was  filtered  through  six  flannel  strainers, 
fwhich  were  washed  nearly  every  day,)  and  every  foreign  substance 
and  every  decaying  ^gg  was  removed.  The  result  was  successful 
beyond  the  expectation  of  the  amateur  fish-hatchers.  In  March,  nine 
thousand  snmll  fry  appeared,  or  ninety  per  cent.,  from  ova  brought  more 
than  four  hundred  miles. 

While  the  eggs  were  being  placed  in  the  hatching-boxes,  the  full-grown 
trout  in  the  pond  above  were  seeking  suitable  spawning  beds  in  shoal 
water  in  which  they  deposited  their  eggs,  which  were  duly  fertilized 
and  left  to  hatch  naturally.  Early  in  the  season  large  numbers  wen^ 
observed  just  from  the  (tgg^  brisk  and  vigorous,  the  yolk  sacunabsorbed, 
jjiid  growing  to  two  or  three  inches  in  length  by  the  following  August. 
The  older  trout,  fed  two  or  three  times  a  week  with  freshliver,  appeared 
to  have  doubled  in  weight  during  the  year. 

Tli(^  experiment  warranted  larger  resources,  and  in  18G8  a  more  spa- 
cious liouse  was  built,  capable  of  hatching  one  hundred  thousand  in  a 
8in':;Ie  season.  Small  tanks  or  ponds  adjacent  to  the  hatching-house  are 
t^>:ea\'ated  for  rearing  the  small  fry,  or  for  Iceeping  th©  spawners  while* 
ripenhig,  by  digging  away  a  foot  or  twD  of  bog  earth  at  the  base  of  the 


RECENT  PROGRESS  IN  FISH  CULTURE.         337 

hills,  exposing  a  bed  of  fine  gray  sand,  in  whicli  living  springs  bubble  up 
continually,  and  fill  the  excavation  with  clear  cool  water. 

It  is  proposed  to  increase  the  height  of  the  dam  five  or  six  feet,  and 
obtain  a  pond  of  three  or  four  acres.  Anottier  pond,  below  the  hatching- 
house  is  also  filled  with  trout.  When  the  full  capacity  of  the  works  is 
employed,  it  is  believed  that  some  hundreds  of  thousands  of  the  beauti- 
ful Salmo  fontinalis  may  be  sporting  together  within  their  waters. 

Cold  Spring  trout  works  at  Charhsstqwtij  Neio  Hampshire, — ^Rev. 
Livingstone  Stone  has  a  nursery  of  brook  trout  at  Charlestown,  near  the 
Connecticut,  where  he  has  also  been  experimenting  with  salmon.  He 
received  a  portion  of  the  seventy  thousand  eggs  obtained  from  tiie  Miri- 
michi,  in  New  Brunswick,  a  year  ago,  the  remainder  going  to  the  hatch- 
ing-boxes of  J.  S.  Eobinson,  of  Meredith  Village,  toward  the  restocking 
of  the  Merrimack  River.  Mr.  Stone  has  since  obtailied,  after  encoun- 
tering opposition  and  hinderance  from  the  authorities  of  New  Bruns- 
wick, two  hundred  and  fifty  thousand  eggs  from  forty  salmon,  half  of 
which  were  left^  by  stipulation,  to  be  hatched  in  their  native  stream,  and 
half  were  distributed  among  the  pisciculturists  of  Massachusetts  and 
New  Hampshire,  for  the  stocking  of  the  Connecticut,  Merrimack,  Salmon 
Falls,  and  other  rivers  of  these  States.  The  parent  salmon  weighed 
from  ten  to  thirty  pounds.  The  largest  number  of  eggs  taken  from  a 
single  fish  was  estimated  at  twenty  thousand:  the  eggs  packed  in 
baskets  of  wet  moss,  and  conveyed  one  hundred  and  twenty  miles  on 
sleds,  three  himdred  and  twenty  by  rail,  and  two  hundred  and  eighty  by 
water.  At  Cold  Spring  there  are  about  one  hundred  and  fifty  thousand 
trout  hatched,  (one  hundred  and  sixty  thousand  eggs,)  and  an  extensive 
salmon  nursery  is  in  full  operation. 

Lovg  Island  trout  ponds. — Experimental  and  initiatory*  practice  in 
trout-rearing  is  becoming  common  upon  Long  Island.  An  investment 
of  three  hundred  thousand  dollars,  as  is  reported,  has  already  been 
made.  Returns  have  of  course  been  light  as  yet,  except  in  the  sale  of 
eggs  and  young  fish. 

A  few  of  these  improvements  may  be  mentioned.  The  Sportsman's 
Club  consists  of  one  himdred  members;  entrance  fee,  five  hundred  dol- 
lars 5  yearly  dues,  twenty  dollars.  Its  property,  (at  Islip,)  sixty  to  seventy 
acres,  with  natural  streams,  improved  by  art,  exceeds  fifty  thousand 
dollai's  in  value,  and  is  yearly  increasing  in  pecuniary  and  piscatory 
value.     It  is  at  Smithtown,  on  the  north  side  of  the  island. 

The  "  Stiunp  Pond,-'  owned  by  Phillips  &  Vales,  is  fished  by  the  "  Wal- 
ton Club."  The  property  covers  two  hundred  acres.  Perch  and  other 
intnulers  reduce  the  value  of  the  property  as  a  trout  preserve. 

Near  this  property  is  one  of  the  best  improvements  on  Long  Island; 
MaitlaniF^  Pond,  costing  thirty  thousand  dollars,  including  forty  acres  of 
land.  A  costly  lesson  in  fish-culture  was  taken  by  the  proprietor,  in 
failing  at  first  to  diaiu  ofi'the  stream  and  expel  the  burrowing  pike  and 
eels,  whicli  fed  to  satiety  upon  the  yoimg  trout,  and  to  remove  the  mud 
and  slime  of  the  bottom. 

A  fine  stream,  ten  miles  v/est  of  that  of  the  Sportsman's  Club,  owned 
by  Stillinf^A\  orth  and  Johnson,  has  been  improved,  and  is  valued,  with 
t  wo  linndrod  acres  of  land,  at  thirty  thousand  dollars. 

At  South  Oysterbay  is  a  fine  trout  pond,  the  property  of  Timothy 
Ciinnan,  valued  at  fifteen  thousand  dollars.  The  most  approved  methods 
of  practical  pisciculture  have  been  adopted  in  fitting  up  a  preserve  upon 
tli(^  property  of  Aup^ust  Belmont,  as  also  upon  the  Phelps  property,  and 
a  (lozi  n  or  laore  other  improvements^  valued  at  five  to  ten  thousand 
(liMlars  eacl?.  ImIvo  bi'on  made  between  Jamaica  and  Islip- 
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A  very  complete  establishment  is  that  of  Mr.  Foi^man,  at  Maspeth. 
The  stream,  passing  through  a  marshy  tract,  was  small  and  sluggish, 
and  the  experiment  of  extending  it  in  curves  like  the  letter  S  tlu^ougli 
a  course  of  half  a  mile  was  deemed  a  doubtful  one ;  but  pure  springs 
came  bubbling  up^  from  the  sand  below  the  excavated  earth;  the  bottom 
was  covered  with  washed  gravel  and  pebbles,  and  the  sides. lined  to  pre- 
vent the  washing  in  of  mud.  A  dam  shuts  off  the  surface  water,  and 
the  improvements  of  ponds,  spawning  grounds,  and  nurseries  are  very 
extensive  and  complete. 

Successful  experiments  in  lotcer  latitudes. — The  black  bass,  {Gri/sfes  fas- 
ciatus,)  ranking  little  below  the  brook  trout  as  a  game  lish,  and  siu*- 
passed  by  few  species  in  quality  and  flavor,  was  a  few  years  since  un- 
known in  the  Potomac,  but  is  now  tbund  in  moderate  abundance  in  the 
markets  of  Washfngton.  Two  sportsmen  have  killed  in  a  few  hours  of 
d,  summer  day,  a  short  distance  above  this  city,  with  the  red  ibis  fly, 
eighty  jwunds  of  this  fine  fish.  It  is  said  that  these  waters  were  sup- 
plied with  black  bass  as  a  result  of  the  introduction  of  a  dozen  or  more, 
which  had  been  brought  from  the  West  in  a  locomotive  tank,  by  a  Mr. 
Stabler,  and  thrown  into  the  Potomac  at  Cumberland,  Maryland.  The 
increase  in  this  river  has  been  rapid,  and  is  indicative  of  what  may  bo 
accomplishcMl  in  stocking  eastern  rivers  with  new  species  of  fish,  as  well 
as  replenishing  them  with  old  kinds. 

The  facility  with  which  the  brook  trout  can  be  propagated  in  situa- 
tions having  a  constant  supply  of  spring  water  is  well  illustrated  by  an 
experiment  made  in  Pennsylvania,  and  reported  by  the  editor  of  the 
Turf,  Field,  and  Farm,  in  which  twelve  hundred  trout,  weighing  one- 
fourth  of  a  pound  each,  were  bred  in  a  large  horse- trough  at  a  country 
tavern  and  fed  upon  offal  from  the  kitchen  and  curds  from  the  dairy. 

In  the  States  west  of  the  Alleghanies  less  attention  has  been  given  to 
the  subject,  the  population  of  that  great  section  not  having  crowded 
upon  subsistence  as  yet,  and  the  lakes  and  rivers  not  yet  giving  signs 
of  exhaustion.  Here  and  there  a  gentleman  has  a  small  trout  preserve 
upon  his  own  premises,  as  a  matter  of  taste  and  luxury. 

A  few  cases  of  more  extensive  eflFort  are  reported.  A  Mr.  James 
Campbell,  of  Washington  County,  Indiana,  has  four  trout  ponds,  in  which 
he  has,  as  is  claimed,  ten  thousand  fine  si)eckled  trout  weighing  a  pound 
each. 

OYSTBE  CULTUEE. 

The  culture  of  oysters  in  this  country,  though  mainly  confined  to  their 
planting  and  fattening  in  sheltered  beds,  somewhat  similar  to  the  lYench 
claircsj  or  fattening  bedSf  is  destined  to  be  greatly  extended,  especially 
in  the  direction  of  breeding  them  by  artificial  aids  and  appliances.  The 
efforts  of  ostreoculturists  may  be  stimulated  by  a  view  of  this  branch  of 
French  industry,  condensed  from  the  London  Technologist: 

"  Th(»,  very  latest  novelty  in  French  oyster  culture  is  the  introduction  by 
]\Ille.  Sarah  Felix,  the  sister  of  the  late  Madame  Rachel,  of  the  Ameri- 
can horse-shoe  oyster.  This  lady  is  an  enthusiastic  ostreoculturist,  and 
she  has  a  suite  of  parks  near  Ila^TC,  which  are  said  to  be  very  profitable. 
Many  of  Mile.  Felix's  countrymen  have  of  late  years  taken  to  oyst^ 
I'arming,  and  in  a  short  time  the  foreshores  of  France  will  be  crowded 
with  oyster-beds,  when  one  of  the  greatest  industries  of  that  country  will 
assuredly  be  the  breeding  and  fattening  of  that  popular  shell-iish.  The 
ex[)eiise  of  rearing  oysters  is  so  trifling,  and  the  returns  so  large,  that 
thousands  of  the  seafaring  people  have  gone  into  the  business,  and  many 
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of  the  inland  vine-growers  and  general  farmers  have  removed  to  the  coast 
in  order  to  try  their  luck  at  this  new  industry.  There  is  a  great  demand 
for  the  oyster  in  all  parts  of  France,  and  as  the  mollusk  may  be  kept  out 
of  the  water  for  a  lew  days  without  any  harm,  or  can  be  kept  in  tanks 
and  be  artificially  fed  till  such  time  as  it  is  wanted  for  table  purposes,  a 
number  of  fishermen,  who  could  not  find  an  outlet  for  either  their  round 
or  11a t  fish  in  consequence  of  the  rapid  transit  required  to  insure  their 
fish  being  fi-esh  on  arrival  at  the  market,  have,  within  a  year  or  two,  taken 
to  the  reai'ing  and  fattening  of  oysters.  There  are  few  places  now  on 
the  shores  of  France  where  oyster  culture  is  not  carried  on  in  some  of  its 
varied  phases.  I'here  are  either  viviers  for  keeping  them  alive  till  called 
for ;  parks  for  breeding  them  in ;  cJaires  for  fattening  them,  or  pits  for 
greeniug  them.  And  the  French  government,  with  a  view  to  promote 
so  laudable  an  industry,  has  established  model  beds  on  various  parts  of 
the  coast,  in  order  to  teach  practically  the  art  of  oyster  farming.  As 
well  as  being  useful  in  a  commercial  sense,  these  model  beds  have  been 
of  great  use  to  M.  Coste  and  other  French  naturalists,  by  allowing  them 
to  determine  the  exact  age  at  which  the  oyster  becomes  reproductive, 
without  which  knowledge  no  animal,  sea  or  land,  can  be  profitably  bred. 
The  French  park  system  also  admits  of  the  proper  study  of  the  spat 
mystery,  which  is  now  attracting  the  gravest  attention  of  all  interested 
in  the  natural  and  economic  history  of  the  oyster.  As  an  example  oi 
the  spat  difiiculty,  it  may  be  mentioned,  that  while  in  the  basin  of  Arca- 
chon,  the  spat  has  never  been  known  to  fail,  yet  around  the  Be  ie  R6 
the  fall  for  these  some  years  back  has  been  veiy  intermittent,  as  it  has 
also  been  on  the  English  beds.  In  the  sheltered  basin  of  Arcachon  the 
plentiful  spatting  may  be  accounted  for  on  the  principle  that  the  spat 
has  nowhere  else  to  go — it  must  fall  within  the  basin.  In  an  open  ex- 
panse of  sea  it  is  different ;  the  spat  may  be  carried  away  to  great  dis- 
tances by  tidal  influences,  or  a  sharp  breeze  upon  the  water  may  waft 
the  oysttT  seed  away  for  many  a  long  mile.  Every  bed  has  its  own  time 
for  spatting ;  thus,  one  division  of  the  E^  beds  may  be  spatting  on  a  fine 
warm  day,  when  the  sea  is  like  glass,  so  that  the  spat  cannot  fail  to  fall ; 
while  on  another  portion  of  the  island  the  spat  may  fall  on  a  windy  day, 
and  be  thus  left  to  the  tender  mercy  of  a  fiercely  receding  tide,  and  so 
be  lost,  or  fall,  mayhap,  on  inaccessible  rocks,  a  long  way  fh)m  the  shore. 
On  the  Isle  of  Oleron,  which  supplies  the  green  oyster  "breeders  of  Mar 
rennes  with  such  large  quantities,  it  is  quite  certain  that  in  the  course 
of  the  summer  a  friendly  wave  will  waft  large  quantities  of  spat  into 
the  artificial  parks,  when  it  is  known  that  the  oysters  in  these  parks 
have  not  spa\\Tied. 

The  difierence  between  French  and  English  oyster  farming  is  not 
much,  but  the  httle  that  there  is,  is  of  great  importance  in  the  economy 
of  an  oyster  farm.  The  endeavor  of  tiie  French,  is  to  obtain  spat  or 
brood  without  purchase.  Hitherto  this  has  not  been  the  case  in  Eng- 
land ;  the  dredgemen  are  but  too  willing  to  pay  for  brood  when  it  can 
be  obtained,  but  of  late  years,  in  consequence  of  a  paucity  of  si)at,  it  has 
l>ccome  scarce  and  ill  to  get.  The  new  oyster  farms  which  have  been 
laid  down  in  England  of  late  years  are  all  upon  the  French  x^lan,  and 
already  we  are  hearing  of  their  success,  spat  having  fallen  upon  some  of 
them  in  great  pknt>*.  In  the  Firth  of  Forth  oyster  beds,  no  pains  are 
taken  to  protect  the  oyster;  the  grounds  are  never  overhauled  or 
'*  worked;"  tlie  brooil  is  sold  by  the  hogshead  to  all  and  sundry  who  will 
come  and  buy  it;  the  result,  as  may  be  expected,  is  that  in  Edinburgh 
oysters  are  scarce,  small  in  size,  and  dear.  While  the  men  of  Whitstable 
ha\  0  become  rich  by  their  thnft,  the  men  of  Newhaven  have  become 
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poor  from  consenting  to  the  spoliation  of  their  oyster  beds,  which  arc? 
naturally  the  finest  in  the  world.    They  have  at  length  killed  the  goose 
for  the  sake  of  the  golden  egg. 

Any  attempt  to  find  out  the  figures  pertaining  to  the  annual  oyster 
commerce  of  France  is  generally  abortive.  No  one  knows  exactly  what 
these  figures  are,  but,  of  course,  every  man  forms  his  own  opinion.  An 
oyster  merchant  of  liochelle,  doing  business  with  the  growers  of  tbc 
adjacent  islands  of  Oleron  and  116^  will  say  £250,000  per  annum,  while 
a  Bordeaux  skipper,  with  large  ideas,  will  give  figures  representing  four 
times  that  sum.  It  is  unquestionable  that  there  is  an  immense  oyster 
business  done  in  France.  Paris  alone  requires  at  present  a  daily  supply 
that,  in  the  course  of  the  season,  is  said  to  amount  to  q.  hundred  millions, 
and  the  large  provincial  towns  all  consume  in  proportion.  Countless 
numbers  are,  besides,  exported,  cured,  prepared,  and  pickled.  Official 
figures  state  that  in  1863  the  three  factors  appointed  by  the  government 
•for  th6  sale  of  oysters  in  the  grand  market  disposed  of  07,830,900.  being 
an  increase  of  twelve  and  a  hall'  millions  on  the  preceding  year.  We  are 
constantly  coming  across  paragraphs  in  the  provincial  newspapers  of 
France  about  the  oyster  trade.  Lately  the  Phare  de  la  Manche  told  us 
that  Paris  now  requires  ten  times  as  many  oysters  as  in  185G,  and  that 
they  are  now  double  the  price;  further,  that  six  thousand  women  get  a 
living  during  the  oyster  season  in  opening  oysters  alone.  The  same 
paper  also  gave  us  the  astonishing  intelligence  that  huitres  de  la  Manche 
were  the  most  esteemed  in  Paris;  that  the  green  oysters  of  Marennes  arc 
not  now  in  demand,  except  for  exportation,  and  that  the  Ostend  pitted 
oysters  had  taken  their  place.  It  is  certain  that  Ostend  furnishes  to 
Paris  about  three  million  oysters  per  annum ;  there  are  oflicial  figures  to 
that  effect.  There  has  been  also  published  a  cluster  of  reliable  figures 
about  the  oyster  grounds  of  Arcachon,  in  which  it  is  stated  that  the 
oyster  grounds  of  the  basin,  including  the  royal  parks  on  either  side  of 
the  bank  of  La  Hillon,  occupy  space  to  the  extent  of  twelve  hundred 
acres.  A  stock  of  over  two  millions  of  breeding  oysters  was  laid  down 
in  the  royal  grounds,  and  there  yielded  an  enormous  amount  of  spat.  A 
portion  of  the  two  millions,  viz.,  five  hundred  thousand,  laid  down  in 
1863,  is  said  to  have  yielded  young  to  the  extent  of  seven  millions!  K 
this  statement  be  correct  as  to  a  fortieth  part  of  the  mother  stock,  what 
would  the  total  yield  be  ?  It  would,  in  fact,  be  too  enormous  for  figures 
to  express  it. 

Everybody  has  heard  about  the  immense  fecundity  of  the  oyster,  and 
to  yield  such  supplies  as  are  indicated  by  the  above  figures  the  animal 
would  require  to  be  very  prolific.  The  writer  has  seen  a  bttlo  branch, 
taken  from  an  artificial  bed,  which  contained  a  few  thousands,  and  he 
has  seen  many  common  tiles  with  hundreds  of  oysters  on  each.  The 
Whitstablc  of  France  is  on  the  He  de  R6,  where  may. be  seen  a  few  thou- 
sand oyster  pares  and  also  a  few  hundred  claircs.ov  fattening  ponds,  and 
hundreds  of  thousands  of  oysters  in  all  stages  of  growth,  from  the  size 
of  a  pin's  head  to  a  crown  piece.  One  of  the  many  difficulties  which  the 
French  oyster-growers  have  had  to  solve  is  the  construction  of  a  proper 
medium  for  the  reception  of  the  spat.  Every  kind  of  material  has  been 
tried — branches  of  trees,  logs  of  wood,  fragments  of  rock,  and  now  tiles 
made  of  clay  are  being  extensively  used,  and  with  tlie  greatest  possible 
success.  At  Arcachon  a  hive  of  an  ingenious  kind,  that  is,  a  suite  of 
small  boxes  filled  with  gravel,  and  contained  in  a  larger  box,  was  tried, 
and  was  found  to  suit  very  well.  The  best  of  all  bottoms  could  be  con- 
structed in  the  2)a res  by  the  filling  into  them  of  the  numerous  shell  mid- 
dens that  are  to  be  found  in  some  of  tbc  fishing  places.    The  formation 
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of  iii}\v  jjarcs  and  claires  still  goes  on  at  the  French  sea])oard,  new  con- 
oessions  of  ground  for  that  purpose  being  frequently  made,  and  a  tour, 
to  most  of  the  fishing  places  gives  the  idea  of  the  future  wealth  to  be 
obtained  from  this  source,  more  especially  when  the  natural  and  eco- 
nomic history  of  the  oyster  comes  to  be  more  thoroughly  known. 
We  are  indebted  to  W.  C.  Lodge,  of  Delaware,  for  facts  concerning 

OYSTERS  OF  THE  CHESAPEAKE — THEIB  PEOPAGATION  AND  CULTUBE. 

Oysters  are  found  in  most  of  the  saline  waters  of  the  world,  where 
tides  flow  and  ebb,  except  in  the  extremes  of  temperature,  but  they 
attain  a  condition  of  peifection,  as  regards  size  and  quality,  only  in  the 
waters  of  temperate  and  semi-tropical  climates. 

Natural  beds  of  oysters  exist  in  moderately  deep  water,  generally 
from  seven  to  thirty  ieet,  according  to  the  climate,  the  character  of  the 
bottom,  and  other  conditions  favorable  or  otherwise  for  breeding, 
and  the  growth  and  preservation  of  the  young.  They  are  located  neai' 
the  coast,  at  the  mouths  of  rivers,  or  in  the  semi-fresh  waters  of  the 
bays.  Natural  beds  exist  in  isolated  patehes  or  clusters  of  indefinite 
extent  and  varied  thickness.  Those  on  the  coast  are  found  in  indenta- 
tions or  sheltered  localities,  as  the  exposed  portions  of  the  ocean  are 
subject  to  such  agitations  from  violent  winds,  that  the  sand  or  mud  of 
the  bottoms  is  disturbed  to  such  a  degree  as  sometimes  to  cover  the 
oysters.  This  is  destnictive  to  the  young,  and  even  old  and  perfectly 
grown  oysters  will  eventually  perish  when  covered  by  sand  or  mud. 
The  more  tranquil  the  water,  other  things  being  equal,  the  more  prolific 
and  flourishing  the  beds. 

Oysters,  as  regards  both  growth  and  quality,  are  influenced  by  the 
condition  of  the  water  in  which  they  exist.  Those  on  the  Atlantic 
coast^  in  the  unmitigated  salt  of  the  ocean  waters,  are  small  and  too 
salt  tor  use,  while  in  the  neighboring  bays  and  at  the  mouths  of  the 
rivers,  where  the  out-going  fresh  water  mingles  \tith  that  of  thp  sea,  the 
oyster  attains  its  greatest  size  and  best  flavor. 

"The  Chesapeake  Bay  and  its  tributaries  afford  the  most  favorable 
conditions  for  the  natural  growth  of  the  oyster,  as  well  as  all  needful 
facilities  for  its  artificial  propagation  and  culture.  Located  in  the 
proper  temperature,  its  bottoms  of  sand  and  rock,  its  abundant  produce 
of  sea-moss  as  a  home  and  breeding  place,  its  waters  tempered  in  degrees 
of  saltness  to  suit  all  varieties,  and  its  numerous  fresh- water  streams, 
bringing  down  in  their  floods  a  continuous  supply  of  food  and  other 
requirements,  render  the  bay  8ux)erior,  in  its  oyster  grounds,  to  any 
body  of  water  on  this  continent  or  perhaps  in  the  world. 

From  Kent  Island,  within  twenty-five  miles  of  Baltimore,  to  Cape 
neniy,  a  diseance  of  one  hundred  and  forty  miles,  the  bottom  of  the 
bay  ii^,  with  slight  exceptions,  a  continuous  oyster  bed.  All  the  fresh- 
water streams  that  empty  into  the  bay  within  the  above-named  limits 
are  stocked,  either  naturally  or  artificially,  with  oysters,  as  far  uj) 
tjvv-ard  choir  sources  as  the  influence  of  the  salt  water  extends. 

Area  of  the  oiiHter  beds. — The  area  of  the  oyster  beds  of  the  Chesa- 
jx  akc  and  its  tributaries  may  be  safely  estimated  at  three  thousand 
i.quaiv  iiiiU's.  Tliere  is,  however,  great  inequality  in  the  quantity  of 
bivulvos  scattered  over  the  bottoms.  In  some  places  they  are  so  few 
;i.;  to  render  lishing  for  them  unremunerative,  though  such  are  excep- 
ik-Lis  rather  thau  the  general  rule;  while,  in  other  i>ortions  of  the  bay, 
tiiey  iucreiise  so  rapidly,  that  many  perish  trom  the  weight  by  suffoca- 
tion or  for  want  of  food. 
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The  oyster  business. — Soiue  idea  of  the  ma^iitxide  of  the  oyster  busi- 
ness of  the  Chesapeake  may  be  obtained  from  the  reports  of  the  oys- 
ter commission,  created  by  the  State  of  Virginia  and  of  Maryland. 

The  bay  is  divided  into  two  dei)artments,  and  eacli  has  its  proper 
I)olice  regulations.  The  Baltimore  department,  which  includes  less  than 
one-half  the  oyster  fisheries,  reports  an  annual  average  of  eleven  million 
bushels,  taken  in  the  legitimate  way  of  dredging  and  tonguig.  The 
reports  of  both  departments  aggregate  from  twenty  million  to  twenty-five 
million  bushels,  which  are  only  an  approximation  to  the  quantity  actually 
taken.  This  report  does  not  include  the  oystcjrs  taken  from  private 
beds  or  plantations,  owned  by  the  residents  on  the  islands  and  the  shores 
of  the  bay  and  rivers,  who  do  not  regularly  engage  in  the  tnule,  but 
cultivate  them  for  their  own  uses;  nor  the  numbers  taken  by  the  half- 
piratical  "pongys,''  canoes,  (Fig.  3,)  and  other  sm<all  craft  that  contin- 
ually depredate  upon  the  beds  without  the  required  license. 

In  the  city  of  Baltimore  seventy  houses  are  engaged  in  the  oyster 
business,  mostly  in  canning  for  exportation,  while  at  various  points  in 
the  bay  are  estabUshments  (Fig.  1)  that  employ  from  fifty  to  four  hundred 
hands  each,  during  the  season,  in  opening  and  canning,  (Fig.  2.) 

By  the  official  reports  there  are  fifteen  thousand  persons  engaged  in 
the  business  of  oyster  fishing,  (Fig.  4,)  and  a  fleet  of  one  thousand  seven 
hundred  vessels  of  fifty  tons  burden,  and  over  three  thousand  smaller 
crafts,  are  duly  hcensed  for  the  trade. 

Besides  the  regular  ti'ansactions  that  come  under  the  cognizance  of 
the  commission,  there  are  numbers  of  men  and  vessels  employed  in 
procuring  "  plants"  irom  various  places  abroad  for  the  artificial  beds,  and 
there  is  a  population  of  20,000  i)ersons,  on  the  islands  and  mainland, 
with  whom  oysters  form  an  article  of  general  consumption  throughout 
the  season. 

Oyster  fishing. — ^The  implements  used  in  oyster  fishing  are  few  and  simple 
in  construction.  They  are  the  dredge,  the  tongs,  and  the  fork  (Fig.  5.) 
The  dredge  is  used  on  the  natural  bols,  in  deep  water.  It  is  an  iron  net 
sot  in  pear-shaped  iron  frames,  and  furnished  with  teeth  so  arranged  as 
to  tear  the  oysters  from  the  beds,  and  gather  them  into  the  net  as  it  is 
drawn  over  the  bottom  by  the  vessel,  to  which  it  is  attached  by  means 
of  a  long  roi^e.  It  weighs  about  one  hundred  and  fifty  pounds,  and  is 
drawn  on  board  the  vessel  by  a  windlass  an*anged  for  the  purpose.  It 
is  designed  to  hold  about  three  bushels,  though  it  is  rarely  filled  with 
marketable  oysters  at  one  "haul."  When  one-fourth  of  the  contents 
is  good  oysters,  the  *'haul"  is  considered  a  good  one.  The  remaining 
empty  shells  are  cast  back  into  the  water.  The  tongs  are  compoaed  <« 
two  iron  rakes  attached  to  long  wooden  poles,  with  an  axle  set  near 
the  rakes.  The  fishc^r  leans  over  the  side  of  his  boat,  and  handles  this 
tool  with  ease  in  water  from  two  to  eight  feet  deep  (Fig.  4.)  It  ia  used 
chiefly  on  planted  beds.  The  fork  is  compased  of  ten  or  twelve  tines, 
or  prongs,  set  near  one  another,  and  fixed  to  a  long,  stout  handle.  It  is 
used  for  fishing  in  shallow  water,  on  beds  where  oysters  are  entangled 
in  sea-moss,  and  the  fisher  generally  wades  in  the  water  in  order  to 
manage  it  easily. 

The  plants  and  planting  grounds.  —  The  ])lants  are  gathered  in  the 
months  of  August,  September,  and  October,  chiefly  along  tiie  Atlantic 
coast,  ]>articuliirly  on  the  (^oast  of  the  CarolLiias,  when*,  exist  i)rolific 
beds  of  oysters  too  salt  for  general  ilsc.  \\\  their  native  beds  these 
oysters  do  not  attain  any  considerable  size,  but  transiwrtod  into  the 
semi-fresh  waters  of  the  Chesapeake,  they  gi'ow  rapidly,  fatten,  and 
become  more  fresh  and  conseciuently  edible.    The  plants  measure  fi'om 
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one  iucL  to  three  inches  in  length,  and,  when  planted  in  the  best  feed- 
ing grounds,  grow  in  a  year  to  fonr  or  live  inches^  when  they  are  regarded 
as  marketable. 

The  best  planting  grounds,  all  things  considered,  are  found  in  Tan- 
giers  Sound,  a  portion  of  the  bay  opposite  the  county  of  Dorchester,  and 
of  Somerset,  in  Maryland,  and  marked  off  from  the  toy  proper  by  a  chain 
of  islands  dropped  from  the  Dorchester  Hook  to  Cri^ield*  the  present 
terminus  of  tlie  Delaware  railroad.  Here  the  water  is  comparatively 
shallow,  and  the  sound  is  so  completely  shielded  by  islands  on  one  side, 
and  the  mainland  on  the  other,  as  to  be  at  all  times  tranquil.  The  busi- 
ness of  planting,  therefore,  may  be  carried  on  without  interruption,  and 
the  plants  are  not  liable  to  be  covered  by  sand. 

Good  planting  grounds  are  valuable^  and  are  seldom  sold;  but  some- 
times they  are  leased  at  rates  ranging  from  $50  to  $460  annually  per 
acre.  Sales  of  lots  covered  by  thiee  to  seven  feet  of  wata:  have  been 
made  at  upward  of  $1,000  per  acre;  and  the  most  desirable  grounds  are 
valued  at  rates  above  these  figures,  and  pay  an  interest  of  more  than 
twenty  per  cent,  on  that  valuation. 

There  are  other  excellent  planting  grounds  superior  even,  in  som^ 
respects,  to  those  of  Tangiers,  but  they  are  oi)en  to  the  objection  of  loss 
from  shifting  sands,  so  destructive  to  the  plants^  On  the  Tangiers  bot- 
toms exists  a  rank  vegetable  growth  caUed  sea-moss,  in  which  the  oys- 
ters become  securely  imbedded,  and  which  protects  the  spawn  and  the 
young  oysters  until  their  ^ells  become  sufficiently  hard  to  aftbrd  protec- 
tion from  the  numerous  anquatic  foea  that  prey  upon  them. 

The  boundaries  of  the  planting  lots  are  determined  from  stakes  or 
small  evergieen  trees,  iirmly  secured  in  the  mud  at  the  comers.  These 
fragile  corner-marks  are  strictly  respected:  by  the  neighbors,  and  a  case 
of  trespass  rarely  occurs. 

The  i>lants  are  allowed  to  remain  from  three  to  six  months,  never 
exceediug  a  year.  The  topi^ing  season  commences  in  September  and 
continues  through  the  following  April,  it  being  a  rule  with  the  fishers  to 
close  operations  before  May;  as,  according  to  their  belief^  oysters  are  unfit 
for  use  in  any  month  that  is  not  spelled  with  the  letter  R.  The  breeding 
season  occupies  the  four  months  from  May  to  August  inclusive,  and  the 
03'sters  are  then  necessarily  not  in  good  condition  ^  use.  Consequently 
those  engaged  in  the  business  during  the  other  i>art  of  the  year  employ 
their  boats  in  freighting  fruits  and  vegetables,  or  turn  their  attention  to 
trucking,  particularly  to  the  cultivation  of  sweet  potatoes  and  melons, 
for  which  the  islands  and  high  mainlands  are  peenharly  adapted. 

Quality. — ^There  is  a  great  difference  in  the  quality  of  oysters  of  the  same 
size  and  age.  Locality  has  its  infiuence  to  such  a  degree  that  most 
natural  beds  and  all  planting  grounds  produce  oystersc^  diff^ent  flavors. 
An  experienced  oyster  fisher  can,  at  sight,  generally  tell  the  locality  from 
which  the  oyster  was  taken;  and  the  epicuxe,  accustomed  to  the  different 
Havers,  can  by  ta«te  designate  the  h&i  on  which  tiie  oyster  was  grown 
;;nd  fatted. 

The  oystei^s  of  Tangiers  are  excelled  in  delicious  flavor  by  those  at 
tlio  mouth  of  the  Cherrystone  Eiver,  on  thecoast^  and  by  those  in  Lynn- 
havcii  l):i  y  on  the  west  side,  at  the  mouth  of  the  James  and  the  Nansemond 
1 1 1  v(»rs.  The  Cherrystones  deservedly  hold  the  first  rank,  but  are  practi- 
cijlly  little  Ivuown  beyond  their  own  neighborhood,  as  the  natural  beds 
irt'  (>r  sinaU  extent  and  their  production  limited.  There  are,  however, 
li  IK'  iVudiuij^  grounds  in  the  vicinity  of  Cherrystone,  and  all  oysters  planted 
ihk'iv  become  of  superior  quality,  and  are  sold  abroad  as  Cherrystones. 
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The  true  Cherrystone,  in  fine  condition,  retains  its  shape  when  cooked, 
(which  is  that  of  a  cherry  seed,)  and  cuts  as  finely  as  a  tender  sirloin. 

Propagation, — The  art  of  breeding  the  oyster  crop,  by  artificial  means, 
is  still  in  a  primitive  state  in  this  country-.  In  France,  where  labor  is 
cheap  and  abundant,  the  cultivation  of  the  oyster  crop  has  been  carried 
to  the  same  perfection  that  has  been  attained  in  pisciculture.  There  the 
beds  are  as  methodically  marked  out  as  for  a  flower  garden,  and  a  close 
calciUation  is  made  as  to  the  greatest  profitable  produce  from  a  given 
number  of  plants.  As  a  portion  of  the  crop  becomes  sufficiently  matured 
tor  market,  it  is  gathered,  and  other  plants  are  at  once  put  in  the  place. 

In  the  Chesapeake  the  plants  are  shoveled  from  the  deck  of  the  vessel 
as  she  is  towed  slowly  over  the  space  marked  out,  and  the  quantity  is 
Consequently  indefinite.  The  design  is,  however,  to  cover  the  bottom 
with  a  single  layer  of  the  plants.  The  water  on  artificial  beds  varies  in 
depth  from  two  to  twelve  feet,  three  to  four  feet  being  most  desirable, 
as  the  beds  may  then  be  inspected  from  the  surface,  when  the  water  is 
clear  and  tranquil.  Such  a  depth,  too,  is  most  favorable  for  forking  and 
tonging,  and  the  entire  crop  may  be  gathered  at  one  time. 

'  Until  a  comparatively  recent  period  the  oyster  was  regarded  as  herma- 
phrodite, but  the  sexes  are  so  marked  that  those  familiar  with  them  can 
readily  distinguish  them  at  sight,  the  females  being  in  excess  of  the 
males.  During  the  breeding  season  the  oyster  is  said  to  be  "in  the 
milk,''  which  term  is  applied  to  the  ova,  or  spawn.  The  spawn  is  dis- 
charged in  minute,  viscid  balls,  of  such  gravity  that  they  float  midway 
between  surface  and  bottom  in  the  water,  and  are  there  met  by  the 
sperm  of  the  male,  which  is  discharged  at  the  same  time.  Fertilization 
is  thus  eftected  in  the  water,  and  the  ova  adhere  to  the  first  hard  or 
jough  substance  with  which  they  come  in  contact,  and  at  once  begin  to 
assume  shape,  and  to  exhibit  indications  of  Hfe.  The  spat  at  first  appears 
to  belong  to  the  vegetable  rather  than  to  the  animal  kingdom;  but,  as 
it  continues  to  grow  in  size,  the  animal  assumes  a  more  vigorous  and 
decided  character.  In  a  few  weeks  it  is  capable  of  a  feeble,  indei)endent 
motion  that  gradually  increases  until  the  shells  are  perfectly  formed, 
when  it  attains  the  power  to  open  and  close  them. 

The  object  to  which  the  floating  spawn  is  most  likely  to  fasten  is  the 
shell  of  another  old  oyster,  and  this  accounts  for  the  fact  that,  while 
single  oysters  only  are  found  in  the  artificial  beds,  they  exist  in  clusters 
in  the  natural  beds  (Figure  7.) 

The  spawn  gradually  changes  its  rotund  shape,  and  spreads  upon  the 
substance  to  which  it  adheres,  forming  a  white  sjwt  that  in  time  assumes 
the  appearance  of  a  thin,  flat  shell,  though  it  remains  soft  and  friable. 
It  is  now  called  a  spat,  and  is  covered  by  a  delicate  skin  that  grows 
thicker  and  harder  until  it  becomes  a  shell.  The  spat  is  much  sought 
after  by  fishes,  crabs,  and  turtles,  and  numbers  are  thus  destroyed. 
The  shell  begins  to  harden  when  the  spat  attains  half  an  inch  to  an  inch 
in  diameter,  and  thickens  with  the  growth  of  the  oyster.  At  one  yeai* 
old  it  is  an  inch  to  an  inch  and  a  half  in  diameter,  and  its  shoU  is  suffi- 
ciently hard  to  place  it  out  of  danger  from  most  of  its  enemies.  It  may 
now  be  used  as  a  plant,  though  greater  size  and  more  age  are  desirable 
for  stocking  artificial  beds. 

Although  ranked  by  naturaKsts  in  a  very  low  scale  of  animal  existence, 
the  oyster  is  not  without  certain  physical  power,  and  sufficient  instinct 
for  self-preservation  under  ordinary  circumstances,  as  illustrated  in 
instances  where  the  floating  spawn  has  attached  to  the  inside  of  the 
shell  of  an  old  oyster  while  open  for  feeding.  Were  the  spat  allowed  to 
remain  there,  it  would  soon  so  increase  in  size  as  to  cause  serious  incon- 
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veiiieiK'e  to  the  old  oyster,  and  eventually  destroy  its  life.  But,  as  soon 
as  it  attaches  in  dangerous  proximity  to  the  mouth  of  the  shell,  the  old 
oyster  works  it  or  blows  it  from  its  position,  and  it  finds  another  object, 
as  in  figure  8,  which  represents  oysters  attached  to  a  neck  of  a  glass 
bottle,  and  to  a  handle,  and  also  a  fragment  of  a  jug;  or  it  fastens  to 
another  place  on  the  same  shell.  It  is  no  uncommon  occurrence  to  find 
in  the  natural  beds  large  central  oysters  literally  encrusted  ^vith  those 
(H  smaller  size,  so  arranged  as  to  demonstrate  the  foregoing  fact. 

From  the  gi*eat  prolificacy  of  the  female  oyster,  it  might  readily  be 
inferred  that  the  increase  would  far  exceed  the  demands,  great  as  they 
are,  upon  the  natural  beds.  A  single  female  oyster  contains  about  two 
iiiilliou  ova,  all  of  which,  under  favorable  circumstances,  should  develop 
into  i>erfect  oysters.  But  in  deep  water  most  circumstances  are  imfavor- 
able  to  the  existence  of  the  ova  and  spat.  They  are  beset  by  enemies 
and  casualties  from  the  spawn  until  the  shells  of  the  young  become 
sufficiently  formed  and  hardened  to  afford  protection. 

In  the  Chesapeake,  as  in  all  the  oyster  waters  of  this  country,  the 
increase  is  altogether  from  the  natural  beds,  where  the  ova  and  young 
rannot  be  ])rotected.  In  the  deep  water  the  temperature  is  often  too  cold 
lor  the  development  of  the  ova,  and  even  when  developed  many  of  the 
delicate  spats  perish.  Plauted  oysters  are  not  allowed  to  remain  undis- 
turbed a  sufficient  length  of  time  to  enable  them  to  breed.  In  the  most 
favorable  breeding  localities,  as  in  Tangiers  Sound,  the  beds  grow  to 
such  thickness  that  the  underlying  oyters  are  destroyed  by  the  superin- 
cumbent weight  of  the  accumulations.  Here  the  beds  are  two  feet  and 
u])ward  in  thickness,  with  only  a  few  inches  of  the  upper  portion  composed 
of  those  li\ing.  Oysters  will  not  survive  for  any  long  time  when  covered 
with  sand,  mud,  or  any  other  matter;  and  sometimes,  by  a  change  of 
current,  or  irom  disturbance  of  the  bottom  by  violent  storms,  extensive 
natural  beds  are  covered  by  sand  and  destroyed.  The  young  oysters, 
when  they  accumulate  so  rai)idly  as  is  the  case  in  Tangiers,  add  a  stratum 
yearly  to  the  natural  beds,  and  destroy  a  corresponcfing  stratum  under- 
neath. The  increase  is,  therefore,  only  in  the  extension  of  the  area 
occupied  by  the  beds.  Here  dredginghas  been  found  most  beneficial,  as  the 
dredge  relieves  the  beds  of  their  weight,  and  spreads  the  oysters  over  the 
bottom.  A  half  century  since,  the  bottom  of  the  Chesapeake  was  inter- 
;;persed  with  numerous  isolated  beds  of  small  extent  and  great  thickness, 
but  dredging  has  so  scattered  them  that  they  now  form  almost  a  contin- 
uous bed,  covering  the  whole  bottom.  Dredging  also  clears  the  upper 
portions  of  the  beds  of  the  accumulations  of  mud  and  sand.  The  ova 
adhere  best  to  clean  objects,  and  the  dirt  destroys  the  delicate  spat. 

Varieties, — Notwithstanding  the  proximity  of  the  different  varieties  of 
the  oyster,  each  preserves  its  identity,  and  they  remain  as  it  were  in  sepa- 
rate laniilies.  The  number  of  varieties  found  in  the  Chesapeake  has  not 
l)cen  precisely  ascertained,  but  it  is  supposed  to  be  about  thirty.  Some 
oi  tlicni  have  been  imported  from  the  Atlantic  coast,  and  others  from 
tiic  soiUhern  rivers  as  plants,  but  most  of  them  are  indigenous.  Those 
in  the  tleej)  waters  of  the  bay  difl*er  from  such  as  are  on  the  shoals,  and 
tlio  same  \  ariety  is  not  frequently  found  in  two  rivers,  however  near  then* 
(litraiice  into  the  bay.  Nature  has  provided  thick,  liard  shells,  capable 
of  alibi  ding  perfect  security  from  their  numerous  enemies,  for  those  in 
deep  water;  while,  in  the  small  and  comparatively  shallow  rivers,  where 
their  toes  do  not  exist  in  such  numbers,  the  shells  are  thin  and  easily 
broken. 

In  the  deposits  of  Crustacea  and  acephala,  forming  a  great  portion  ot 
the  marl  beds  in  the  vicinity  of  the  Chesapeake,  there  are  many  varieties 
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of  the  oyster  and  clam  that  have  existed  in  its  waters  in  some  unknown 
period  of  the  past,  but  which  are  now  extinct.  Oyster  shells  measuring 
fourteen  inches  in  length,  (Fig.  6,)  and  clain  shells  one  and  a  half  inch 
thick  and  six  or  seven  inches  in  breadth^  are  found  in  a  state  of  perfect 
preservation. 

More  recent  banks  or  dejiosits  of  shells  found  on  the  shores  of  the  bay 
in  the  county  of  Talbot  and  of  Dorchester,  in  Maryland,  show  but  little 
difference  in  size  or  conformation  from  those  existing  at  the  i)resent  time. 
Here  are  banks  of  shells  one  foot  to  four  feet  thick,  extending  indefinitely 
into  the  mainland,  and  covered  by  soil  to  such  a  depth  as  to  admit  of 
cultivation. 

Food. — From  the  investigations  of  scientific  men  nothing  certain  is 
learned  as  regards  the  peculiar  food  of  the  oyster.  The  regular  oyster-men, 
who  observe  them  at  all  seasons  and  in  all  conditions,  entertain  no  other 
idea  on  the  subject  than  that  they  feed  upon  the  salt  water.  Certain  it  is 
that  they  feed  only  on  the  flood  of  the  tide,  as  their  shells  are  then  open, 
while  they  are  closed  duiing  the  ebb.  That  they  do  eat  or  swallow  and 
digest  their  food  is  inferred  from  their  internal  construction,  as  nature 
has  provided  them  with  the  full  complement  of  organs  adapted  to  the 
purpose.  Evidence  that  other  food  than  that  derived  simply  from  salt 
water  is  consumed^  is  fui'nished  in  the  fact  that  they  grow  antl  fatten  near 
the  land,  in  shallow  water  better  than  in  the  open  sea,  and  become  more 
perfect  in  size  and  condition  in  the  mouths  of  the  rivers,  the  floods  of  which 
carry  down  the  elements  of  growth  and  thrift. 

Artijieial  breeding. — With  all  these  natural  advantages  afforded  by  the 
Chesai>eake  for  the  successful  propagation  and  culture  of  the  oyster  crop, 
the  business  is  not  efficiently  managed  by  the  unscientific  men  who  are,  at 
present,  engaged  in  the  work.  Were  the  operations  conducted  with  skill 
and  judgment,  the  profits  would  be  greatly  enlarged,  and  the  annual  pro- 
duct could  be  almost  indefinitely  multiplied.  The  artificial  proimga- 
tion  and  culture  of  oysters  are  not  attended  by  the  risks  and  exi)enses 
of  pi8ci(iulture,  and  require  less  skill  and  attention  to  insure  success;  yet 
streams  heretofore  tenantless  of  fish  are  now  well  stocked  artiflcially 
with  the  finest  and  most  delicious  of  the  finny  tribe.  Oyster  planting 
is  here  conducted  in  a  slovenly  and  wasteful  manner,  while  new  plan- 
tations are  seldom  made  from  the  si)awn  or  the  young  oysters.  The  plan 
here  adopted  i'or  the  formation  of  new  beds  is  to  fasten  in  the  natural 
beds,  previous  to  the  breeding  season,  a  few  stakes  with  brush  attached. 
The  spawn  will  attach  to  these  in  considerable  numbers,  and,  when  the 
ova  are  developed  to  the  proper  condition,  the  stakes  are  withdrawn, 
and  fixed  in  the  bottoms  where  it  is  intended  to  form  new  plantations 
or  beds.  In  the  third  year  from  the  spawn  the  new  plantation  begins 
to  breed,  and  after  that  period  it  rapidly  multiplies  when  the  conditions 
are  favorable. 

M.  Ooste,  a  scientific  gentleman  and  eminent  naturalist  of  France, 
who  has  made  the  study  of  the  oyster  a  specialty,  proposes  to  stock  the 
whole  available  coast  of  France  with  oysters,  at  a  cost  of  about  six 
dollars  jier  acre.  He  has  invented  a  small,  portable  machine,  wliich  he 
sinks  in  the  natural  beds  previous  to  the  breeding  season,  and  leaves  it 
to  become  freight<3d  with  the  ova,  and  these  to  bo  developed  into  young 
oysters,  when  he  withdi'aws  the  machine,  and  places  it  with  its  living 
attachments  in  some  favorable  locality  that  he  wishes  to  stock  witi  the 
bivalves.  M.  Cost6  has  thus  transplanted  20,000  young  oysters  at  one 
time  on  his  apparatus,  which  he  assures  us  may  be  easily  managed,  and 
and  on  which  the  young  oysters  may  be  carried  to  any  reasonable  dis- 
tance.   It  may  be  seen,  therefore,  what  immense  profits  the  extensive 
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ovv^ter  <rroinuls  of  the  Chesapeake  might  be  made  to  yield  with  skillful 
niaiia^reinent  and  improved  machinery,  when  under  the  present  clumsy 
system  a  profit  is  realized,  after  paying  an  annual  rent  of  8300. or  $400 
l)iT  acre.  .   % 

The  oyster  commissioners  of  the  Chesapeake  report  a  gradual  dim- 
inution in  the  oyster  crop  in  the  past  ten  years,  and  estimate,  by  the 
same  rates  of  decrease,  that  the  whole  stock  will  be  exhausted  in 
a  half  century.  It  behooves  the  sovereign  States  that  have  jurisdiction 
over  these  valublc  oyster  grounds  to  encourage,  by  legislative  aid  or 
otherwise,  the  propagation  and  culture  of  oysters,  both  as  a  source  of 
wealth  to  the  States  themselves,  and  as  an  article  of  food  and  luxury  for 
tlie  i>eople.  The  means,  as  well  as  the  knowledge  and  skill,  ai-e  now 
requiretl  to  increase  successfully  the  numbers  and  protect  the  spat,  as 
well  as  to  discriminate  as  to  the  best  and  most  pi-olific  varieties;  for 
iinprovement  may  as  readily  be  made  in  quality  as  in  quantity.  Until 
rec*ently  the  supply  by  natiu^l  increase  was  considered  inexhaustible, 
and  no  aids,  either  legislative  or  otherwise,  were  deemed  needful  or 
advisable.  But  now,  when  an  interest  of  so  much  importance  to  the 
States  most  directly  concerned,  and  to  the  whole  country,  is  threatened 
with  extinction,  the  means  for  its  pres*er\'ation  become  a  necessity.  Not 
only  its  preservaticm  may  be  readily  accomplished,  but  its  value  may  be 
greatly  enhanced;  and,  by  proper  'management,  the  oyster  grounds  of 
the  Chesapeake  can  be  niade  to  supply  a  demand  equal  to  fliat  of  oor 
whole  country  at  the  present  time. 
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The  term  "country  roads''  is  intended  to  include  all  descriptions  of 
wagon  roads  in  rural  districts,  which  are  made  and  repaired  under  the 
general  direction  of  "  county  commissioners,"  "  police,"  or  "  circuit  courts,'' 
or,  as  in  some  States,  under  a  board  of  "  town  super\isoi'S,"  and  in  others 
under  the  "selectmen"  of  the  town§.  The  immediato  supervision  of 
construction  and  repairs  is  generally  under  the  direction  of  local  "  road 
supervisors,"  or  "path  masters,"  as  they  are  termed  in  some  districts. 
The  tax  for  road  repairs  is  generally  a  capitation  tax  on  male  citizens 
between  sixteen  and  sixty  years  of  age.  The  number  of  days'  labor 
required  on  public  roads  per  annum  varies  in  the  different  States  from 
one  day  to  fifteen.  Although  this  system  of  levying  road,  tax  generally 
prevails,  it  is  conceded  that  it  is  very  defective,  and,  so  long  as  it  is 
continued,  i)oor  roads  wiU  be  the  inevitable  consequence.  There  is  prob- 
ably no  public  interest  in  which  sound  and  intelligent  legislation  is  more 
needed  than  in  the  enactment*  and  revision  of  our  road  laws.  Any  sys- 
tem which  provides  for  the  assessment  and  collection  of  a  road  tax  in 
labor  will  be  found  inefficient,  and  totally  inadequate  to  the  purpose  for 
which  such  tax  is  levied.  The  recorded  experience  of  reliable  men  in  all 
rural  districts  in  this  country — in  some  cases  covering  a  period  of  more 
than  two  hundred  years — of  the  defects  of  this  system,  is  sufficient  evi- 
dence that  reform  is  greatly  needed. 

Although  the  amount  of  statistical  information  obtained  in  answer  to 
the  circulars  issued  from  this  Department  is  far  short  of  what  was  antici- 
pated, we  are  enabled  from  the  data  furnished  to  arrive  at  many  import- 
ant facts,  that  wUl  serve  as  guides  to  those  specially  interested  in  the 
construction  and  repair  of  roads.  It  v.»as  hoped  that  the  returns  would 
be  so  full  and  explicit  that  a  complete  tabular  report  could  have  been 
compiled  in  accordance  with  the  questions  proi)ounded. 

The  unsettled  condition  of  many  of  the  southern  States  since  the  close 
of  the  war  has  been  such  that  few  repairs  of  bridges  or  roads  have  been 
made,  and  probably  few  will  be  undertaken  until  reconstruction  is 
thoroughly  effected. 

A  report  from  Florida  says:  "No  road  laws,  no  bridges j  streams  are 
crossed  by  fenies,  fording,  or  swimming." 

P.  T.  Tannehill,  of  Henderson  County,  Texas,  says:  "Our  roads  are 
not  worked,  the  wagoner  making  his  own  way.  Soil  remarkably  favorable 
for  roatls.  No  macadamizing  material  in  the  State,  none  needed.  Eoad 
laws  in  this  magnificent  State,  like  other  laws,  seldom  executed.  No 
turnpikes ;  don't  need  them.  Beads  last  until  they  become  too  miry, 
T\|hen  wagoners  cut  a  new  one.  Texas  can  boast  of  the  best  roads,  with 
the  least  work,  of  any  State  in  or  out  of  tlie  Union.  Our  citizens  gen- 
erally regard  work  as  unconstitutional.^ 

E.  S.  Holden,  of  Stockton,  San  Joaquin  Coimty,  California^  writes  that 
^'  the  general  character  of  public  roads  throughout  the  State,  during  wet 
s<3ason8,  is  bad ;  in  January  and  February,  almost  impassable.  Necessity 
has  stimulated  the  people  to  construct  good  and  durable  roads  and  tum- 
l)ikes,  and  quite  a  number  of  pikes,  fi*om  two  to  thirty  miles  in  length 
each,  have  been  finished,  or  are  in  process  of  construction.  Those  con- 
structed will  be  passable  at  all  seasons  of  the  year.    They  are  made  by 


COUNTRY  ROADS  AND  ROAD  LAWS.  349 

tiic  use  of  heavy,  strong  plows,  with  eight  to  ten  yokes  of  oxen,  or  as 
many  horses.  The  road-bed  is  back-farrowed  up,  so  that  the  side  glitters 
are  from  two  to  four  feet  in  depth;  the  road-bed  made  is  usually  fort>' 
feet  at  base,  and  about  thirtjr  feet  on  the  top,  the  natural  soil  covered 
with  gravel  twelve  to  fifteen  inches  in  depth.  Such  roads  become  hard 
and  dry,  and  equal  to  the  best  roads  in  the  eastern  States.  Thus  con- 
structed they  cost  about  $6,000  per  mile.  There  are  about  sixte,en  milets 
of  such  roads  in  this  county,  and  it  is  proposed  to  construct  other  similar 
roads  soon.'' 

The  report  from  Utah  Territory  states,  that  **  there  are  in  Salt  Lake 
County  thirty- two  miles  of  gravel  road,  and  about  eight  miles  of  macad- 
amized. The  average  cost  of  the  former  is  $3,600  per  mile ;  of  the  latter 
about  $3,800  per  mile.'' 

Ileport  Irom  Marshall  County,  Iowa,  states  that  one  mile  of  graded 
and  graveled  road  in  that  county  costs  $10,000,  and  yiet  the  average  cost 
of  road  repairs  in  the  county  is  only  $3  per  inile.  Beport  from  Fond 
du  Lac  County,  Wisconsin,  states  that  there  are  twenty  miles  of  turn- 
pike in  that  county,  twelve  miles  of  which  are  graveled,  and  cost  $1,000 
per  mile ;  and  eight  miles  macadamized,  costing  $2,000  per  mile. 

The  report  from  Baltimore  County,  Maryland,  states  that  that  countv' 
has  one  hundred  and  forty  miles  of  macadamized  road,  which  cost  $5,000 
per  mile  for  construction,  and  $100  per  mile  annually  for  repairs.  The 
metal  of  the  roads  is  principally  of  very  hard  trap  rock,  expensive  to 
break  by  the  hand  process,  by  which  it  was  all  prepared.  The  quan- 
tity originally  applied  was  not  more  than  ten  cubic  feet  per  linear  foot 
of  road,  or  about  two  thousand  i)erchesof  twenty-five  cubic  feeti)er 
perch  per  mile. 

Washington  Coimty,  Marjland,  has  about  one  hundred  miles  of  Mac- 
adam road,  which  cost  $2,100  per  mile.  This  metal  is  of  limestone  rock, 
which  is  obtainable  on  the  line  of  all  the  roads,  and  may  be  broken  at 
about  one-half  the  cost  of  the  trap  rock.  The  repair  of  these  roads  is 
said  to  cost  about  $50  per  mile  per  annum. 

William  Bacon,  of  Eichmond,  Berkshire  County, Massachusetts,  says: 
^^  We  have  a  system  of  taxation  for  making  and  repairing  roads  that  is 
tolerated  by  a  law  of  the  State,  and  is  as  old  as  the  roadk  It  requues 
towns  to  raise  annually  such  an  amount  of  money  as  may  be  deemed 
necessary  to  keep  the  roads  in  repair  for  the  year,  to  divide  the  towns 
into  districts,  and  appoint  a  highway  surveyor  to  each  district,  whose 
duty  it  is  to  see  that  the  money  apportioned  to  his  district  is  seasonably 
and  properly  expended.  This  system  is  generally^  adopted  in  agricultural 
districts,  and  is  popular,  as  it  gives  to  any  one  the  privilege  of  paying 
his  tax  in  money  or  working  it  out  with  teams,  at  a  price  stipulated  by 
the  town.  The  system  is  good  where  the  people  are  all  interested  in 
good  roads,  but  there  are  many  who  are  never  ready  to  work  or  pay ; 
and,  if  they  pretend  to  work,  it  is  more  of  a  holiday  affair  than  a  matter 
of  public  benefit."  This  is  the  general  experience  of  all  observers  of  the 
working  of  this  and  similar  systems.  Mr.  B.  adds:  "We  had  formerly 
many  turnpike  roads  iu  this  county,  but  the  introduction  of  railroads, 
V.  hich  now  t^a^  erso  more  than  half  of  the  towns  in  tlie  State,  has  set 
tlicm  aside  entirely,  and  all  have  become  county  roads." 

This  is  the  case  in  many  other  districts,  even  where  railroads  are  not 
so  inuiH  rous  as  in  Massachusetts.  The  most  favorable  location  for  a 
liTrni>ike  is  frequently  selected  by  the  railroad  engineer,  nearly  parallel 
with  tlii^  1  iiilroad  or  contiguous  to  it;  hence  much  of  the  hea\'>'  transpor- 
tation is  l)y  rail,  and  the  collateral  turnpike  is  little  used.  With  the  in- 
crease of  raihoads  in  all  parts  of. the  country,  the  effect  on  nearly  parallel 
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turnpike  roads  will  be  as  above  described ;  hence,  when  locating  a  new  tuni- 
pike  road,  it  will  be  well  to  consider  the  probabilities  of  the  constructioD 
of  a  railroad  at  an  early  day  in  the  same  direction  or  route.  If  probable 
that  the  railroad  wiU  bo  constructed  at  no  distant  day,  and  yet  the  neces- 
sity is  great  tor  a  hard  road  for  immediate  use,  the  width  of  the  hard 
bed  of  such  road  might  be  made  as  narrow  as  would  answer,  thus  reduc- 
ing the  cost  of  the  road,  and  correspondingly  reducing  the  sum  sacrificed 
by  the  loss  of  traffic  which  may  leave  the  turnpike  for  the  railway. 
While  the  foregoing  is  undoubtedly  true,  as  regards  turnpikes  running 
in  the  same  direction  and  near  the  railroads,  it  is  equally  true  that  these 
same  railroads  %vill  cause  an  increased  demand  for  improved  lateral  roads, 
by  whicli  products  may  reach  the  iron  way.  As  the  railroads  usually 
thread  the  valleys  and  mountain  passes,  and  cannot  be  worked  profit- 
ably in  the  direction  of  the  hea\'y  mountain  slopes,  the  products  of  the 
hill  country  and  of  the  vales  between  it*  and  the  i*ailroads,  together  with 
return  supplies,  must  be  transported  on  wagon  roads,  at  least  until  a 
great  improvement  is  effected  in  the  traction  of  the  locomotive.  As  these 
roads  will  be  permanent,  and  are  frequently  required  to  overcome  heavj- 
grades,  skillful  engineering,  thorough  constniction,  and  repairs  are 
demanded. 

The  reports  from  nearly  all  the  States  in  which  *'  plank  roads  ^  have 
been  tested,  under  a  great  variety  of  circumstances,  concur  in  condemn- 
ing them  on  account  of  the  great  cost  of  construction,  as  well  as  for  their 
lack  of  durabihty.  From  careful  investigation  we  find  that  they  have 
generally  become  unfit  for  use  in  from  live  to  eight  years,  even  where 
the  material  used  was  of  a  good  quality.  One  plank  road  only  is  men- 
tioned on  which  repair  with  the  same  material  is  continued.  For  their 
average  cost  see  statement.  The  agents  of  decomposition,  heat  and 
moisture,  being  everywhere  active,  timber  of  the  same  kind  and  quality 
is  found,  when  used  in  plank  roads,  to  be  most  durable  in  clinuttes  and 
positions  unfavorable  to  a  i)crpetual  supply  of  these  elements.  The 
^^Titer  was  familiar  with  a  i)lank  road  in  Miidison  County,  New  York, 
about  twenty  years  since.  This  road  was  mainly  in  an  elevated  moun- 
tain region  having  a  northern  aspect,  and  was  covered  with  snow  on  an 
average  fully  four  months  of  the  year,  and  yet  the  remains  of  the  mate- 
rial used,  it  "being  hemlock  three  inches  in  thickness,  were  all  removed 
in  eight  years.  The  same  material  used  in  the  Carolinas  or  in  Florida 
would  probably  have  become  worthless  in  four  years,  A  slight  covering 
of  earth  on  the  planks  is  found  to  hasten  decay,  though  it  prevents 
wear.  Yellow  pine  and  cypress  logs,  used  in  the  southern  States  in 
"  corduroy  "  or  causeway  roads,  where  the  logs  are  constantly  covered 
with  water  from  never-failing  springs,  and  with  a  covering  of  earth  of 
twelve  to  eighteen  inches,  and  shaded  by  a  tall,  dense  forest,  have 
been  known  to  remain  sound  for  thirty  years. 

The  causeway  of  logs  has  been  a  common  mode  of  primitive  road- 
making  in  low  marshy  regions,  and  is  still  common  in  the  southern 
States,  even  on  mail  routes.  The  logs  should  have  a  good  covering  of 
eaith,  and  depressions  occasioned  by  irregular  decay  should  be  repaired 
as  tbey  occur.  The  durability  of  causewaj'  logs  is  much  greater  when 
(covered  witb  ten  to  twelve  inches  of  compact  clay  well  rounded  off,  and 
if  it  is  obtainable,  with  gravel  on  the  clay,  than  where  they  are  entirely 
covered  with  gravel;  the  latter  being  ])orous,  rain  falling  on  the  road- 
bod  penetrates  directly  to  the  logs,  and  draws  the  warm  air  after  it, 
tlius  rapidly  promoting  decay,  while  the  clay  coverhig  will  shed  oft*tbe 
water  l)elore  it  ixjaches  the  logs.  The  log  causeway  system  of  road- 
making  in  regions  where  the  soil  is  wet,  timber  abundant  on  the  bpot, 
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only  costing  the  cuttinpr^  and  drainage  among  the  green  roots  too 
expensive,  must  necessarily  continue  in  use  many  years  to  come.  From 
the  statements  elicited,  it  appears  that  a  very  large  proportion  of  the 
roads  of  all  the  States,  even  in  the  older  ones,  are  little  more  than  a 
belt  of  natural  surface,  just  wide  enough  to  admit  of  vehicles  passing 
Avhou  they  meet;  sufficiently  cleared  of  trees,  rocks,  and  stumps  to  be 
passable  v.ith  the  worst  marshes  causewayed.  Many  of  the  unfordable 
streams  are  still  crossed  by  flat-boat  ferries  of  the  most  primitive  charac- 
ter ;  more  shallow  ones  are  forded,  and  a  tree  felled  across  the  stream 
for  foot  travelers  is  the  only  bridge  seen  on  streams  many  miles  in  length. 
The  ])rimitive  bridges,  for  vehicles  on  such  streams,  are  usually  made 
by  pliicing  three  or  more  roimd  logs  from  bank  to  bank,  without  abut- 
ments, and  covering  them  with  flattened  poles.  As  civilization  advances, 
or  these  primeval  stmctures  become  unsafe,  their  places  are  usually 
supplied  M  ith  hewed  or  sawed  timbers  and  flooring,  with  "  King's  post 
truss^  on  either  side,  using  pins  and  wedges  instead  of  the  rods,  or  bolts 
and  nuts  used  in  more  modern  structures.  Unless  suitable  stones  are 
at  hand,  and  more  convenient  than  timber,  logs  are  flattened  and  pin- 
ned one  upon  another,  and  used  for  abutments.  These  are  in  turn 
supplanted  by  more  scientific  wooden  structures,  such  as  the  "  Burr," 
*'  Uowe,"  '^  Improved  Ilowe,"  and  other  forms  of  trussed  wooden  bridges ; 
or  i)erha])s  by  iron  bridges  constructed  upon  some  one  of  the  many 
plans  now  in  vogue — those  known  as  the  Bollman  and  Pink  being  con- 
sideixid  the  best  in  use  in  this  country  for  railroad  purposes. 

With  each  successive  improvement  in  the  construction  of  bridges  in 
all  districts,  where  other  characteristics  of  civilization,  such  as  the  clear- 
ing up  of  forests,  &c.,  have  made  collateral  and  corresiwnding  progress, 
it  has  been  foiuid  necessary  constantly  or  i)eriodically  to  increase  the 
span  and  height,  from  the  water  at  ebb,  of  all  bridges  to  be  built.  This 
necessity  arises  from  the  moi-e  sudden  escai>e  of  rain-fall  from  the  sur- 
face of  cleared  and  swarded  land,  than  from  that  of  the  forest  with  its 
accumulated  mulch  of  ages,  maintained  by  a  net- work  of  undei^rowth, 
through  which  water  is  greatly  impeded  in  its  flow  to  the  stream,  and 
a  much  larger  proi)ortion  of  it  is  absorbed  by  the  earth  than  when  flow- 
ing on  a  surface  of  smooth  turf.  Another  effect  of  the  sudden  rising  of 
streams  from  the  rapid  escape  of  water  into  them  during  excessive  rain- 
fall, is  a  waste  of  the  fertility  of  steep  tillage  lands,  which  shed  water 
directly  into  the  streams.  Where  interval  lands  to  any  considerable  ex- 
tent border  on  the  streams,  this  waste  is  intercepted,  and  the  fertile 
washings  of  the  higher  lands  are  deposited  on  the  meadows,  by  which 
the  fertility  is  augmented  by  each  successive  flood,  often  forming  valua- 
ble muck  (le])osits  which  enterprising  farmers  return  to  the  hilly  lands, 
thereby  restoiing  their  lost  fertility.  Where  the  interval  land  is  nar- 
rovv',  the  olfect  of  the  excessi\X3,  increasing  floods  is  to  sweep  these  wash- 
ings into  the  creeks  and  rivers.  The  effects  of  floods  in  dissipating  the 
fertility  of  rolling,  cleared  lands  bordering  streams  may  be  prevented, 
in  a  good  <legioe,  by  keeping  them  in  grass  as  large  a  iwrtion  of  the 
time  as  is  ])raoticable;  and,  when  they  are  laid  down  to  grass,  by  con- 
strr.<tlng  numerous  surface  water  fiurows  in  succession  from  the  sum- 
mit 10  tlio  l»aso  of  sloi>e8,  gi^ing  them  good  capacity  and  very  gentle 
liill ;  thij  s  the  washing  of  the  soil  will,  in  a  great  degree,  be  prevented, 
a  lai'ir^'r  amount  of  water  will  be  absorbed,  aiid  that  escaping  to  the 
srnains  v.iil  be  a  longer  time  in  reaching  them,  and  the  destnictive 
efiV'vts  ol  inuiidati<m  lessencnl  materially. 

The  pi(>])ortion  of  area  of  the  cleared  lands  of  the  middle  and  the 
eaiitern  JStates,  which  would  be  greately  benefited  by  the  precautionary 
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system  of  surface  gutters  above  recommended,  is  very  large,  and  the 
annual  waste  of  fertility  and  the  damage  from  loss  of  fences,  bridges, 
buildings,  and  even  of  human  life,  are  so  great  as  to  warrant  a  notice  in 
this  connection,  apart  from  its  direct  i>ertuiency  to  the  general  subject 
in  hand.  We  have  been  frequently  dialled  to  relocate  roads  that  have 
been  entirely  destroyed  by  floods  in  collateral  streams,  many  of  which 
roads  had  been  repeatedly  destroyed  in  places,  and  as  often  rebuilt.  An 
ordinary  degree  of  sagacity  and  common  sense  should  have  suggested 
the  folly  of  locating  such  roads  originally  so  low  as  to  be  subject  to 
such  casualties,  and  certainly  the  repeated  ocular  evidence  of  the  error 
committed  by  the  pioneer  road  surveyor  (for  such  he  must  be  called,  as 
there  was  no  engineeiing  in  the  case)  should  liave  deterred  the  com- 
missioner of  highways  from  reconstructing  such  roads  on  the  same  sites. 
Many  cases  of  injudicious  road  construction  and  waste  of  public  money 
could  be  cited,  were  it  necessary,  to  establish  the  faet  that  reform  and 
retrenchment,  greater  skill  and  wiser  legislation,  are  needed  for  the  more 
economical  and  efficient  management  of  the  public  roads  throughout  the 
country. 

As  the  existing  road  laws  in  all  the  States  are  generally  "  unsatisfac- 
tory," a  recital  of  many  of  them  in  this  article  is  unnecessary.  Oscar  I. 
Strong,  of  Pocahontas  County,  Iowa,  reports  the  following  road  laws  in 
that  State:  ^^  The  board  of  supervisors  ha«  the  general  supervision  of 
roads  in  the  county,  with  power  to  establish  or  change  them  as  provided 
by  law.  The  town  trustees  levy  a  road  tax  each  year  of  not  less  than 
one  mill  nor  more  than  three  on  the  dollar  of  the  taxable  property  in 
each  road  district.*  A  road  supervisor  is  elected  in  each  district,  who 
has  the  supervision  of  the  roads  in  his  district,  and  it  is  his  duty  to 
keep  these  roads  in  as  good  repair  as  he  can  with  the  funds  at  his  dis- 
posal; it  is  also  his  duty  to  require  each  able-bodied  man  between 
twenty-one  and  fifty  years  of  age  to  perform  two  days'  labor  on  the 
roads,  between  April  and  August  of  each  year.  ITie  operation  of  the 
law  does  not  give  satisfaction.  The  average  amount  of  work  done  on 
our  roads  does  not  exceed  six  dollars  per  mile  per  annum.  The  best 
road  in  the  county  is  made  of  saw-dust." 

E.  M.  Mackemery,  of  Leavenworth  County,  Kansas,  reports  as  follows: 
'^  All  the  principal  roads  in  the  county  are  under  the  supervision  and 
care  of  a  scientific  engineer,  who  is  the  adviser  of  the  board  of  county 
commissioners.  The  roads  are  graded,  and  worked  on  an  established 
system,  and  all  thoroughly  and  substantially  bridged  with  blue  limestone 
of  superior  quality.  In  no  State  in  the  Union  is  there  a  greater  pride^ 
or  a  more  intelligent  appreciation  of  the  value,  comfort,  and  ];)ecuniary 
profit  arising  from  a  well-devised  system  in,  and  a  thorough  improve- 
ment of,  all  classes  of  roads.  An  experience  of  tv\'^enty-nine  years  in 
Illinois,  Iowa,  and  Missouri  has  established  the  con^iction  that  more 
gratuitous  labor  is  performed  on  the  roads  of  Kansas  than  in  any  other 
western  State.  At  a  cost  of  a  little  less  than  $250,000  the  county  has 
bridged  every  stream  on  the  principal  roads  leading  from  Leavanworth 
City.  The  city  of  Leavenworth  has  also,  at  a  large  expenditure, 
built  all  stone  bridges,  even  beyond  the  city  limits,  to  facilitate  trade 
with  the  interior.  After  roads  are  opened,  the  annual  amount  expended 
per  mile  does  not  exceed  $250. 

Arthur  Parks,  of  San  Bernardino  County,  California,  states  that 
^'  every  male  citizen  in  the  county,  Indians  excepted,  is  taxed  one  day's 
vrcrk  or  two  dollars  per  annum,  besides  which  there  is  a  small  direct  tax. 
The  lav.'  is  generally  enforced,  but  is  not  satisfaetorj-,  as  it  is  not  suffi- 
cient to  keep  one-fourth  of  the  roads  in  order.    Private  subscriptions  oi 
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one  iiuiuli  ed  ilollars  each  are  not  i^are  for  *  mending  our  ways.^  The 
citizens  of  this  county  fully  indorse  the  leading  paragraph  of  your  cir- 
cular ;  and,  realizing  its  correctness,  we  are  determined  to  take  hold  with 
a  will,  and  have  good  highways.'' 

There  is  great  similarity  in  the  systems  of  taxation  for  road  purposes, 
it  being  generally  a  "  poll  tax"  in  labor,  varying  in  the  different  States 
from  one  day  to  live  pel:  annum ;  and  in  some  portions  of  the  country  a 
money  tax,  vaiying  from  one  mill  to  two  cents  on  the  one  hundred  dol- 
lars ;  and  in  others  a  tax  for  bridge  purposes  alone,  as  high  as  four  cents 
on  the  one  hundred  dollars  of  taxable  property.  Owing  to  the  abun- 
dance and  excellence  of  material  in  some  regions,  and  the  scarcity  and 
inferiority  of  it  in  othets,  there  is  a  difference  of  at  least  tenfold  in  the 
cost  of  construction  and  maintenance  of  good  roads.  Good  ones  are  the 
exceptions  in  all  the  States.  Those  of  eastern  i^ew  York  and  of  New 
England  have  generally  a  surface  superior  to  those  of  almost  any  other 
l>ortion  of  the  country,  but  the  grades  are  rarely  reduced  to  what  they 
should  be.  To  the  steepness  of  the  ^^mles  in  the  line  of  the  axis  of  the 
roads  in  those  regions,  and  to  the  care  in  surface  drainage,  their  dry- 
ness and  smoothness  of  surfaee  are  mainly  attributable,  as  it  causes 
them  to  shed  water  rapidly. 

The  proper  mode  of  construction  of  a  road  adapted  to  a  large  amount 
of  hea\y  trafiic,  at  all  seasons  of  the  year,  depends  greatly  on  local  cir- 
cumstances. The  perfection  and  the  durability  of  a  road  must,  of  course, 
depend  on  the  material  used  in  its  construction,  all  other  circumstances 
being  equal.  We  shall  treat  the  subject  in  the  order  in  which  the  earthy 
and  the  mineral  materials,  in  the  various  parts  of  the  country,  possess 
their  respective  superiority  for  use  in  the  constniction  of  county  roads : 
Fii'St,  the  macadamized  or  broken  stone  road ;  second,  the  gravel,  or 
proper  admixture  of  natural  pebbles  of  various  sizes  with  a  proper 
quantity  of  clay  and  sand,  or  loam ;  third,  rotten  rock,  of  various  char- 
acter; loiuth,  rotten  rock,  artificially  mixed  with  clay;  fifth,  loam,  in  a 
natural  state ;  sixth,  artificial  loam,  made  by  mixing  clay  and  sand ; 
seventli,  clay ;  eighth,  sand. 

THE  MACADAMIZED  OR  BROKEN  STONE  ROAD. 

For  the  sake  of  brevitj^  in  treating  class  No.  1,  wo  shall  designate  the 
rock  to  be  used  by  the  terms  hard  and  soft.  The  mode  of  preparing  the 
foundation  of  a  Macadam  road  should  be  modified  according  to  the 
character  of  the  soil  of  which  it  is  to  be  made.  It  may,  however,  be 
l)remised  that  one  essential  condition  to  be  secui'cd  in  the  use  of  every 
character  cf  material  is  that  of  dryness.  This  secured,  almost  every 
variety  of  soil  will  form  a  suitable  substructure  for  a  macadamized  road, 
it  wouhl  be  ditricult  to  furnish  specifications  for  the  great  variety  of 
<'iises  that  may  be  presented, but  we  shall  endeavor  to  give  such  general 
instructions  as  will  meet  all  probable  cases  intelligibly,  and  wfll  com- 
nif  nee  with  t\w  most  dillicult  ckcumstances  likely  to  be  presented,  viz., 
iui  extensive  plain,  level,  or  nearly  so,  with  a  tenacious  clay  soil. 

To  cll'ect  drainage  under  such  circumstances  there  are  but  two  modes 
kiK.v.n  to  the  writer:  First,  by  surface  drainage,  by  the  use  of  open 
(iilclic\s,  or  [gutters,  excavated  on  both  sides  of  the  road  in  the  manner 
(ksciibed.  If  practicable,  the  fall  should  be  made  both  ways,  from  a 
point  as  nearly  central  as  may  be,  and  each  gutter  be  extended  to  a 
point  of  discharge  lower  than  the  plane*  The  advantage  of  draining 
both  ways  is,  that  with  ditches  of  the  same  depth  at  their  discharge  end, 
the  fall  will  be  doubled.    In  case  the  distance  is  great,  and  the  labor  of 
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producing  sufiBcient  fall  in  the  ditclies  is  considered  too  expensive,  it 
will  then  be  ^judicious  to  test  the  practicability  of  the  other  method. 
This  consists  m  what  we  caD  pit-drainage.  Its  practicability  can  always 
be  ascertained  by  digging  a  well,  or  by  boring  with  a  pile  or  post  auger. 
If  a  stratum  of  sand  or  gravel,  which  will  absorb  water,  is  reached  at  a 
reasonable  depth,  say  not  more  than  forty  feet,  this  plan  may  be  adopted 
Three  or  four  wells,  equally  distributed  as  to  distance  will  be  ample  to 
drain  a  mile  of  road.  If  the  wells  uio  to  be  stoned  with  rough  stODB& 
tiiey  shoidd  be  excavated  six  feet  in  diameter,  and  the  depth  eontinaea 
three  feet  below  the  surface  cf  the  stratum  which  is  found  to  absorb 
water.  The  rough  stone  wall  may  be  laid  drj',  but  the  stones  should 
extend  fi*om  the  inner  face  to  the  bank,  the  smaller  ends  forming  tiie 
inner  face,  thus  forming  a  complete  arch  of  ever^'  layer  of  stones.  The 
weUs  mny  all  be  on  one  side  of  the  road,  or  a  portion  of  them  on  each 
•side,  and  they  should  be  covered  with  a  strong  lattice  of  cast  iron,  wiOi 
meshes  about  two  inches  square. 

The  gutters  should  fall  each  way  toward  the  wells,  and  the  low  places 
in  the  gutters  on  the  other  side  of  the  road  should  he  opposite  the  wells. 
At  eacli  of  these  low  points  a  well  a  foot  or  two  in  depth  should  be 
excavated  and  stoned  up.  A  tilo  or  a  stone  drain  with  good  fall  should 
connect  the  shallow  with  the  deep  well. '  Tlio  gi'cater  the  fall  in  these 
cross  drains,  the  smaller  may  the  conduit  be,  and  the  less  the  liability 
to  clog.  A  slight  circular  depression  should  be  made  in  the  bottom  of 
the  surftice  gutters  around  the  wells,  in  which  the  sediment  in  the 
drainage  water  may  be  deposited  before  it  Hows  into  the  wells.  It 
sometimes  occurs  that  the  water,  not  being  carried  off  rapidly  enough, 
will  rise  up  to,  and  even  above,  the  top  of  the  well ;  but  this  is  rare,  and 
the  foregoing  mode  will  generally  provide  satisfactory  drainage  under 
the  circumstances  described.  When  practicable,  the  sur lace  gutters 
conveying  the  water  to  streams  or  to  ravines  may  be  of  more  simple 
and  of  preferable  constiuction.  Where  the  water  is  to  be  conveyed  a 
long  distance,  say  half  a  mile  in  one  d»irection,  a  fall  of  three  inches  to 
one  bundred  feet  will  answer.  This  vrill  require  the  gutter  to  be  six  feet 
eight  inches  in  depth  ut  the  discharge  end.  The  bottom  of  the  gutters 
jnust  be  smooth  and  graded  with  accuracy.  The  angle  of  the  slope  of 
the  banks  should  not  exceed  thirty-live  degrees. 

In  tenacious  clay  soils  the  margin  of  tl'.e  surfatje  of  the  substructure, 
on  which  to  place  a  Macadam  roadbed,  should  be:  at  least  one  foot 
above  the  bottom  ci*  the  gutters.  It  should  be  made  smooth  and  solid, 
and  have  an  under(U*ain  at  each  margin  of  the  macadamizing  from  six 
to  twelve  inches  in  depth,  and  an  average  of  twelve  inches  in  width. 
These  drains  may  have  a  fall  each  way  for  live  to  seven  rods,  to  a  low 
point  from  which  a  lateral  drain  should  extend  under  the  side  road  to 
the  gutter  into  which  they  are  to  discharge.  The  longitudinal  under- 
drains  aire  to  be  made  of  broken  stones,  and  are  to  be  filled  up  to  the 
level  of  the  surface  upon  which  the  macadamizing  is  to  rest.  The  earth- 
banks  on  each  side  of  the  macadamized  portion  of  the  road  should  be 
twelve  inches  in  height,  and  be  sulliciently  slo[)e<l  to  be  self-sustaining 
until  the  broken  stone  has  been  applied,  which  will  render  them  per- 
fectly secure.  Tlie  stone  should  be  so  broken  that  all,  or  nearly  all,  the 
pieces  will  pass  through  a  two-inch  ring.  This  is  the  rule  adopted  in 
England,  where  this  kind  of  road  has  reached  the  greatest  pei^ection^ 

We  say  "  nearly  all,"  for  of  course  there  w  ill  occasionally  be  stones 
which,  unless  too  much  time  is  spent  in  breaking  them,  will  not  come 
up  to  the  standard.  This  subject  is  one  of  the  utmost  importance;  and, 
if  we  are  to  be  governed  by  the  opinion  of  Macadam  himself,  we  find 
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bill)  <kM:!aring  that  cubes  of  ono  and  a  quarter  inch  are  better  than  uiy 
larger ;  and  be  afiirmcd  before  a  committee  of  the  House  of  Commons, 
that  hiti  ejqK'rience  went  to  prove  that  the  expense  of  keeping  roads  in 
repair  was  almost  in  the  exact  ratio  of  t&e  sizes  of  stone  used  in  each 
instance.  Thus,  a  road  constructed  of  metal  broken  down  to  cubes  of 
(me  and  a  quarter  inch  would  reqaire  to  keep  m  repair  but  one-half  the 
outlay  necessary'  for  one  constructed  of  cubes  of  two  and  a  halt*  inches ; 
so  that  the  increased  cost  of  construction  in  using  the  smaller  broken 
metal  will  be  fully  compensated  for  by  the  saving  in  repairs  and  greater 
durabUity.  In  speaking  of  the  metal  as  being  in  the  form  of  cubes,  it 
is  not  intended  to  convey  the  idea  that  each  piece  of  stone  must  be  a 
perfect  cube,  and  all  of  equal  size;  ])ractical  men  will  of  course  under- 
stand that  the  term  is  figurative,  and  that  the  metal  must  of  necessity 
he  more  or  less  irregular,  and  vary  in  si/xj  considerably.  The  broken 
stone  for  a  new  road  should  l)e  applied  to  the  depth  of  twelve  inches 
and  twenty  feet  in  width  to  produce  a  first-class  road.  The  hiteral 
slope  either  way  from  the  center  of  the  road  should  correspond  with 
that  of  the  surface  of  the  foundation ;  this  slope  should  l>o  about  one- 
quarter  of  one  inch  to  a  foot.  There  should  be  an  earth  side  track  on 
either  side  of  the  macadamized  port  ion  of  the  road.  The  eart  h  road,  when 
dry  and  in  good  order,  is  more  desirable  than  the  Jlacadam,  and  mate- 
rially saves  the  wear  upon  it.  The  foregoing  speeilication,  although 
referring  more  particidarly  to  a  ix)ad  nearly  level  longitudinally,  is  equally 
applicable  as  a  direction  tor  macadamizing  any  road  of  ilic?  vridth 
mentioned. 

The  preparation  and  a])plicalion  of  broken  stone  in  roa<l-making  have 
hitherto  been  very  expensive,  thus  presenting  great  discoui^agenient  to 
thosa  desiring  to  improve  roads  upon  this  system,  which  wii  have  no 
hesitation  in  i)rononncin;^  Iho  best  all  things  considered,  as  yet  dis- 
covered. The  <*ost,  however,  has  of  late  been  greatly  reduced  by  the 
introduction  of  the  '*I>iak<^  Stone-Breaker,*'  a  machine  oi'  immense 
strength  and  ollicienev,  \vhi<*h  has  be<»n  satisfactorily  tested  in  practical 
use.  Thii'ty  ])en'lies  (twenty-five  cul)i<*<  Wx't  to  a  |h*ix'!!)  of  the  hanlest 
tra|)  Ijouldens  can  be  Irroken  into  the  best  road  metal  in  ten  hours  by  this 
niachine.  It  rciiuires  about  nine  horse  power  to  jjcrforni  this  amount  of 
work  in  tlic  ilmv  {\\\v\\.  in  a  singh^  hour  it  has  l)een  known  to  break 
four  peiches,  or  oni*  Imndrcd  cubic  teet,  of  stone  of  the  fon'going  char- 
iirivv,  \V\[h  this  niachiiic  the  cost  of  breakiiif^  is  rcduc(M[  to  thirty 
cents  ])C'r  pordi.  using  coai  at  $.">  50  iK'r  ton,  and  lalxn*  at  §1  50  per 
(licni,  and  an  engineer  at  8-  ."iO  per  iiicin,  who  assists  the  two  laborers 
<in])l{)ye(l  in  fcciiing  the*  niacium*.  The  average  <iay\s  work  for  a  good 
jjand  in  the  spiin;»:.  sn?ni!)er,  or  autumn  is  lesr;  than  one  perch,  ;^n(l  in 
winter  still  less.  The  iivi'rage  ])ricc  of  such  hibor  is  about  61  50  per 
(lav  at  pr(  sont.  so  that  the  reduction  of  exDcusr*  i^v  the  use  of  the 
iiinchiiic  is  not  loss  than  eighty  ])iT  cent. 

The  stoiu -l)r«;'aker  rel'cnvd  to  has  ch^vators  eonn<'cted  with  it,  wlilch 
<'arry  the  stones  to  a  considerable  height  alKJve  the  machine,  where 
they  are  deposited  upon  a  sieve,  through  which  the  fine  sand  produced 
in  breaking  the  stone  passes,  and  is  deposited  by  means  of  a  chute  in  a 
tight  eonrpartnient  (m  the  gi'ound ;  while  the  stones  ninning  o\ov  the 
sieve  an  dc  ])osice(l  in  a  khid  of  hopp.er,  from  Vfiiich  th(\v  are  loaded 
upon  wagons  or  earts  by  sim])ly  opening  ji  slide  or  trap,  in  this  man- 
ner the  cost  of  loading  is  reduwMl  to  a  nominal  figure,  being  done  almost 
instantaneously;  while,  if  done  l.)y  hand  by  shoveling  from  the  hca]),  the 
cost  of  loading  would  be  nearly  half  as  much  as  breaking. 

After  what  has  been  said  with  regard  to  the  sand  being  carried  down 
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througli  a  cliutc  iato  a  tight  compailmeut,  avo  will  explain  wby  the 
trouble  is  taken  to  separate  the  sand  from  the  broken  stones  at  all,  or 
care  taken  to  deposit  it  in  a  tight  compartment.  It  was  found  that  this 
sand,  produced  by  the  trituration  of  stones  of  this  quality  in  the  process 
of  breaking,  is  the  very  best  material  yet  discovered  for  manufacturing 
'^concrete  stone  "under  the  Ransom  patent  of  England,  which  is  rapidly 
coming  into  use  iii  this  country.  Al)out  one  hundred  pounds  of  sand 
are  made  for  each  i)erch  of  stones  broken,  and  all  yet  made  by  the 
machine  in  question  has  found  ready  sale  to  the  ''  Ransom  Concrete 
Stone  Company  of  Maryhmd,"  at  one  cicnt  per  pound.  It  ^vill  be  seen 
that  in  the  neigh])orhood  of  cities,  where  the  concrete  stone  is  being 
manufactured  to  any  considerable  extent,  a  road  may  bo  macadamized 
at  a  very  low  cost,  if  indeed  it  is  not  found  that  the  stones  can  be 
broken  and  applied  at  a  coftt  which  shall  l)e  less  than  the  proceeds  of 
the  sale  of  sand  j^roduced  from  the  amount  of  broken  stone  required, 
thus  preparing  the  road  metal  froo  of  cost,  and  lejiving  a  profit  to  the 
constructors  besides. 

In  the  application  of  the  broken  stones  to  fonu  a  ro«ad-bed,  although 
the  process  is  simple,  it  is  important  that  the  smface  of  the  earth  sub- 
structure be  kept  free  from  ruts  and  tracks,  as  any  depressions  will  fill 
with  water,  and  soften  the  foundation  at  these  points,  thus  causing  the 
road  to  settle  unevenly.  Depressions  in  the  stoned  siuface  cannot  be 
well  repaired  without ''  picking  up  ^  the  metal  to  the  depth  of  several 
inches.  The  material  used  in  repair  should  be  somewhat  smaller  or 
liner  than  that  of  which  the  road  is  formed.  The  portion  repaired  is  to 
be  thoroughly  rammed  with  a  "paver's  rammer,'' and,  when  fmished, 
should  be  vslightly  above  the  surface  around  it,  which  remains  tmdis- 
turbed.  When  the  metal  has  been  pro])erly  gTaded  on  a  new  road,  the 
surface  should  hav<3  a  slight  dressing  of  clay,  and  a  hefivy  roller  should 
be  passed  over  it  until  the  metal  comes  to  its  bearing,  before  vehicles 
are  allowed  to  pass  over  it.  •  A  road-bed  twenty  feet  in  width  and  twelve 
inches  in  thickness  will  require  4,224  perches  of  broken  stone  to  the 
mile.  The  surface  grade  of  the  earth  side  tracks  should  correspond  with, 
and  be  a  continuation  of,  the  grade  of  the  macadamized  i^,ortion.  The 
side  tracks  should  not  be  more  than  nine  feet  in  width,  as  unnecessary 
mdth  increases  the  difficulty  of  surface  drainage. 

Many  professional  road  makers  will  take  exception  to  the  clay  surface 
(hessing,  but  it  has  been  thoroughly  tested  in  practice,  anil  always 
with  success.  The  effect  is  to  bring  the  metal  to  a  bearing  at  once,  and 
to  prevent  the  action  of  the  wheels  from  destroying  the  angularity  of 
the  surface  metal,  a  very  important  quality,  as  it  is  almost  impossible, 
after  the  surface  stones  have  become  roimdeil,  to  get  them  to  bind  one 
with  another,  and  form  a  lirst-class  road  surlaee.  The  (juantity  of  clay 
applied  should  be  sufficient  only  to  fill  the  interstices  between  the  stones, 
on  the  immediate  surface,  when  the  metal  has  come  to  its  bearing. 
Another  advantage  of  such  an  application  is  to  render  the  superstruc- 
ture of  macadamizing  water-proof,  almost  from  the  lirst,  the  importance 
of  which,  in  assisting  to  maintain  a  dry  foundation,  is  almost  self- 
evident. 

THE  GRAVEL  AND  OTHER  KOAD-BEDS. 

Where  the  natural  soil  of  a  road  consists  of  gravel  of  pix)i)er  texture, 
in  its  natural  state,  the  process  of  producing  a  very  desirable  road,  for 
all  except  very  heavy  traffic,  is  simple  and  inexpensive.  It  only  requires 
to  have  the  surface  of  the  road-bed  raised  by  repeated  plowings,  the 
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iiuTows  all  beiii^  turned  toward  the  center  of  the  road.  In  case  the 
uatiiral  surlnce  Las  a  slope  to  one  side,  the  execntion  can  still  be  mainly 
luul  most  economically  perfonned  by  the  use  of  the  plow,  by  turning  the 
ruiTows  in  one  direction.  The  plow  should  be  what  is  called  the  "  double 
ri^ht  and  left-hand  plow,"  which  may  be  used  with  great  advantage. 
When  the  desired  grade  of  the  surtaco  of  the  road  and  gutters  shjdl  have 
been  produced,  as  nearly  as  practicable,  by  the  use  of  the  plow,  it  should 
then  receive  relocated  harrowings.  The  remainder  of  the  work  may  be 
most  economically  and  efficiently  perlbrmed  by  means  of  the  grading 
machine,  except  the  removal  of  considerable  hills,  or  the  filling  of  cor- 
^jj^spouding  depressions,  which,  if  the  distance  is  short,  may  bebestper- 
lormed  by  the  use  of  the  common  scraper ;  but,  if  it  exceeds  five  or  six 
rods,  wheelbarrows,  carts,  or  dump-wagons  will  be  necessary.  No  hand 
grading  is  necessary,  as  the  grader,  propelled  by  a  pair  of  active  horses, 
will  peiform  more  of  this  character  of  work  than  fifty  men,  and  at  the 
same  time  do  it  better. 

The  width  of  such  gravel  road  will,  of  course,  be  controlled  by  cir- 
cumstances, the  amount  of  travel  and  the  character  of  it  being  the  most 
important  considerations.  It  may  be  remarked,  however — arid  it  is 
equally  applicable  to  all  roads,  of  whatever  material — that  they  should 
not  be  nmde  wider  than  is  reaUy  necessary,  otherwise  the  cost  is  greatly 
increased,  as  well  as  the  difficulty  of  surface  drainage,  which,  as  was  re 
marked  in  connection  with  JMacadam  road,  is  of  great  importance.  A 
road  constructed  of  natural  gravel,  and  having  a  gravel  sub-soil,  wiU 
require  to  be  raised  less  in  the  center,  and  the  side  gutters  may  be  made 
more  shallow  than  would  be  admissible  with  any  other  materiaL 

Rotten  rode, — This  material  is  frequently  found,  in  a  natural  state, 
quite  well  adapted  to  forming  a  road  that  will  serve  all  the  purposes  for 
which  earth  and  gravel  roads  are  adapted.  It  rarely  has  a  proper 
degree  of  tenacity,  however,  to  enable  it  to  bind,  or  retain  desirable 
compactness. 

Where  this  material  lacks  tenacity  the  defect  is  easily  corrected  by 
adding  a  (hw,  ])roportion  of  clay,  but  the  proper  proportion  of  each  can 
be  ascertaincHl  only  by  experiment.  When  prepared  as  they  should 
be,  a  good  road  for  ordinary  country  travel  can  be  made  from  these 
substances. 

Loam. — l>y  the  ti^m  loam  we  mean  clay  with  an  admixture  of  fine 
f^iind,  and  j'X'iioially  a  liberal  proportion  of  vegetable  matter. 

When  the  i-roportions  of  clay  and  sand  are  such  that  the  soil  will  not 
lrak(»,  nor  incrust  when  dry,  nor  become  veiy  adhesive  when  wet,  it  may 
l)ro])erly  be  called  loam.  When  the  soil  of  a  road-bed  consists  of  loam, 
or  the  best  soil  obtainable,  the  directions  for  the  use  of  clay  are  appli- 
cable, with  the  exception  that  loam  does  not  require  the  extreme  degree 
of  smlace  slope  rocoinmended  for  clay. 

The  natural  soil  of  tlic  bed  may  bo  either  clay  or  sand.  The  applica- 
tion of  theotlior  by  hauling  it  on  to  the  bed  and  incorjiorating  it  by  means 
ol*  the  ])lo\v  and  harrow,  will  enable  the  engineer  to  prodnco  from  these 
two  materials  (each  illy  adapted  alone)  an  artificial  soil,  which  will  answer 
the  piiri)o.sLS  of  a  road-bed  quite  satisfactorily.  (1  ravel,  consisting  of 
water-worn  ])ebblos,  without  an  admixture  of  clay  by  which  to  cement 
ihem,  is  a  ]>i)or  road  material,  as  it  rolls  from  under  the  feet  of  the  ani- 
i.ials  and  IVoiii  ])cneath  the  wheels,  making  the  labor  of  teams  on  such  a 
road  very  si  vcr(\  A  ])roi)er  amoiuit  of  clay  added  to,  and  well  mixed 
v.ith  giavil.  will  ^^rcatly  imi)rove  it  as  road  material.  The  character- 
istics of  all  tiicsc  materials  are  so  various  in  dilierent  localities  that  the 
proportions  need  to  be  mo<lified  according  to  circumstances;  and  the 
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proper  proportions  in  eacli  respective  case  TviU  bo  most  readily  and  satis- 
factorily determined  by  experimenting  with  a  nnlnber  of  samples,  say  a 
cart  load  of  each,  in  diflferent  proportions,  which  slioidd  be  carefidly 
noted,  all  being  placed  contiguougdy  on  the  road-bed  where  they  will 
Oe  equally  exposed  to  wet  and  to  use.  A  few  months'  experience,  under 
such  test  of  the  various  mixtures,  will  give  the  road  maker  data  whidi 
theory  cannot  furnish. 

In  some  sections  of  great  area  no  other  material  than  elay  oaii 
be  obtained^  hence  it  must  be  used  as  road  material  in  its  natural 
state.  The  general  principles  involved  in  the  construction  of  gravel, 
loam,  and  other  roads,  and  described  under  those  heads,  are  to  be 
observed  in  constructing  a  road  exclusively  of  clay :  the  gutters,  how- 
ever, should  be  made  as  deep  as  is  practicable,  and  the  road-bed  as  nar- 
row as  the  travel  will  admit,  and  be  as  highly  crowned  as  is  admissible, 
thus  guarding  against  absorption  of  water  from  the  gutters,  and  eflfectu- 
ally  shedding  the  rain-fall  from  the  bed.  There  is  no  material  in  the  cata- 
logue treated  that  forms  so  perfect  and  delightful  a  road  for  jileasure- 
driving  as  clay,  when  in  a  certain  condition ;  but  it  is  so  difficult  to 
be  maintained  in  the  desired  state  that  it  is  judicious  to  incorporate  sand 
or  gravel  with  it,  wherever  practicable. 

There  are  districts  of  country  many  miles  in  extent,  where  nothing 
but  drifting  sand  can  be  obtained  for  making  roads.  Where  the  depth 
of  the  sand  is  great  before  reaching  a  tenacious  subsoil,  a  road-bed  of 
sand  will  be  more  compact  and  better,  if  made  lower  than  the  snr&ce  of 
the  land  on  either  margin,  so  that  water  may  flow  on  to,  instead  of 
being  drahied  off  from,  the  road.  Like  clay,  pure  sand  is  not  a  desirable 
•oad  material,  and  quicksands,  not  unfi^quently  found  in  extensive 
sandy  regions,  are  dangerous.  Where  drainage  of  quicksands  is  impracti- 
cable, two  thicknesses  of  planking  laid  over  the  place  to  be  crossed,  the 
lower  planks  running  in  the  direction  of  the  road,  and  the  upi>er  ones 
across  it,  have  been  found  to  answer  very  well  as  a  sort  of  a  floating- 
road.  A  contractor  on  the  I^ox  and  Lincoln  railroad  in  Maine  has 
recently  encountered  a  quicksand  into  which  ho  has  sunk  pile  upon  pile 
to  the  depth  of  one  hundred  and  forty  ffeet,  and  no  indications  of  a  Iraid 
substratum  are  yet  apparent. 

PLA^'K  ROADS. 

Plank  roads  have  been  ao  univcranlly  unsatisfactory  that  valuable 
spaco  need  not  bo  occu])icd  vritb  directions  for  their  construction. 

].  A.  Lewis,  of  Howard  County,  ^lissouri,  says  that  a  plank  road  was 
constructed  in  that  county  twenty-six  miles  in  length,  costing  $100,000 ;^ 
but  it  lias  Ioti<:j:  since  been  abandoned.  Numerous  instances  may  be  cited  of 
llu'ir  i -nhire  iroin  all  parts  of  the  country,  but  not  one  in  which  they  have 
be(*n  a  success,.  A  i)lank  road  is  a  good  road  when  in  proper  condition, 
and  may  ba  a  necessary  kind  in  some  districts  of  the  country  5  hence 
it  may  \n^  v.'cll  to  state  that  it  is  claimed  that,  by  steaming  the  plank, 
aiul  cbargin.'^'  them  with  creosote,  costing  about  eight  dollars  per  thou- 
sand I'ect,  board  laeasure,  their  durability  will  be  doubled. 

Tin:  LoxaTTn)iNAL  guabe  roii  a  hoab. 

Thoro  is  j>crhaps  no  branch  of  ilie  subject  under  consideration  which 
(loi^iands  more  attention  by  the  enfnneor  than  that  of  the  reduction  of 
road  p  ades  to  the  minimum  under  all  practicable  circumstances.  We 
can  better  afibrd  to  increase  the  length  of  a  road  considerably  than  to 


COUKTBT  BOADS  AND  ROAD  LAWS.  3fi9 

retain  grades^  in  places,  so  heavy  that  a  team  is  nnable  to  haul  more 
than  half,  or  i)erhai)s  one-quarter,  the  load  it  can  on  all  the  remainder 
of  it.  Boads  which  are  steep  in  the  line  of  their  axis  are  not  only  more 
severe  on  teams,  bnt  they  are  danpjerous,  and  much  more  expensive  to 
keep  in  repair.  Various  opinions  have  been  expressed  by  engineers  and 
essayists  on  this  subject.  Mr.  II.  F.  French,  of  Boston,  ]Massachu8etts, 
in  a  veiy  able  i)ai>er  on  roads,  contained  in  the  report  of  this  Depart- 
ment for  18G6,  says :  **  In  view  of  every  consideration,  except  drainage, 
the  level  line  is  probably  the  best ;  but,  as  diaiilage  is  essential,  and,  as  will 
be  seen  when  we  come  to  consider  the  constniction  of  roads,  it  is  desira- 
ble to  make  them  as  Hat  as  possible  transversely,  a  slight  slope  in  the 
length  of  them  is  found  expedient.  This  slope  should  be  one  iu  two 
hundred,  which  is  sufficient  for  drainage  without  injuiy  by  washing,  and 
adds  little  to  the  draught 

A  grade  of  one  in  two  hundred  is  a  veiy  desirable  one,  so  far  as 
draught  is  concerned,  but  it  is  neai*er  level  than  is  practicable  on  any 
considerable  proi)ortion  of  our  coimtrj'  roads ;  and,  as  regards  drainage, 
it  will  be  of  little  service.  Much  lateral  slope  is  objectionable,  but  we 
do  not  consider  that  a  sloi>e  of  one-quarter  of  an  inch  to  one  foot  is  so, 
while  it  is  sufficient  to  ])ro\ide  lateral  dminage,  which  is  more  efficient 
than  longitudinul  draiuage.  The  widest  ti*ack  of  country  wagons  does 
not  exceed  live  feet,  and,  with  a  sloi)e  of  one  quarter  of  an  inch  to  one 
foot,  the  dilferenco  in  the  height  of  the  wheels  when  the  vehicle  is  on 
the  side  of  the  road,  is  but  one  and  a  quarter  inch,  and  this  is  reversed 
in  returning.  It  often  occurs  in  rural  districts  that  it  is  practicable  to 
drive  a  large  [)roportion  of  the  distance  on  the  summit  of  the  road  bed, 
where  the  vehicle  will  bo  on  a  level.  It  is  next  to  impossible  to  prevent 
road  surfaces  from  rutting  to  some  extent,  and  a  "  slope  ot*  one  in  two 
hundred^  only,  while  it  is  so  gentle  that  there  will  be  no  tendency  to  wash, 
will  certainly  keej)  suriacc  water  on  the  roadbed  so  long  that  much  of 
it  will  be  absorbed,  which  may  be  avoided  in  lateral  drainage,  without 
injury  to  vehicles,  displacement  of  lading,  or  inconvenience  to  passen- 
gers. It  is  not  practicable  to  give  a  rule  for  the  exact  amount  of  longi- 
tudinal gnule  of  roads,  as  they  ai^  allected  by  so  many  circumstiinces. 
Primarily  the  best  juovision  for  business  trr.ffic  should  be  considered 
l)aram()unt  to  all  else,  yet  this  has  oiten  to  be  modilied  by  local  circum- 
stances, whether  in  regrading  old  roads  or  in  locating  new  ones.  In  the 
latter,  it*  the  locality  is  mainly  unsottiod,  and  the  probabilities  are  that 
the  building  sites  will  be  most  ])0])ular  near  the  summits  along  the  line 
of  the  projected  load,  the  engineer  should  prospect  contiguous  lands, 
and  so  UKKliiy  the  route  that  the  necessiiry  laterals  may  connect  with 
the  road  l)y  giades  that  shall  be  easy,  salip,  and  inexi>ensive. 

Thoro  has  been  a  veiy  general  and  striking  change  in  the  taste 
evinced  in  locating  ruial  homes,  country  seats,  and  larm  buildings,  of 
late,  to  provide  for  Vvhieh  a  corresponding  change  in  the  roads  by  which 
they  arc  to  be  reached  has  become  indispensable.  Formeily,  the  popular 
site  lor  lui al  buildings  was  under  the  lee  of  elevated  ranges  of  land, 
near  the  streams,  or  springs  at  the  base  of  hills,  to  accommodate 
which  the  puMic  roads  generally  traverseil  the  banks  of  streams,  iu  which 
posit 'on  tlie  drainage  ot  all  the  high  lands  uuist  pass  under  or  over  them. 
The  a(h  aiitaives  of  the  modern  system  are  numerous,  and  the  disadvan- 
ta;;cs  lew.  Tlie  salubrity  of  the  high  sites,  the  more  extensive  and 
p](  asr.nt  view  secured  from  the  buildings,  as  well  asirom  the  summit  or 
the  hill  sid"  road  by  which  the  buildings  are  reached,  the  reduction  of 
cost  ot(•ol!^.l  ruction  and  maintenance  of  such  roads,  the  superiority  of 
t  iie  gra^le  gene  i  ally  obtainable,  as  compared  with  those  along  the  streams^ 
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and  the  ^Toater  feasibility  of  securing  dryness  about  the  buildings,  as 
well  as  of  beautifying  the  landscape  in  their  vicinity,  are  amoAg  the 
most  prominent  advantages  of  the  modem  selections  over  the  primitive. 
Some  have  urged  as  objecjioas  to  the  high  sites,  that  they  are  bleak  and 
cold,  and  that  water  is  not  convenient.  The  former  objection  is  fiillT 
met  in  the  modern  improved  methods  of  building,  and  of  economically 
generating  and  ckonlating  heat ;  while,  by  the  use  of  improved  hydraulic 
apparatus,  the  supply  of  water  is  made'ample,  and  luxuries  unknown  in 
the  old  system  are  tally  enjoyed. 

Where  objectionable  gi-ades,  say  of  ten  feet  to  one  hundred,  the  heav- 
iest that  should  ever  be  tolerated,  are  unavoidable,  the  following  instruc- 
tions for  construction  and  repair  should  be  observed :  Avoid  short  curves 
in  the  road;  make  the  bed  wider  on  the  hills  than  on  the  plains,  and 
especially  in  the  curves.  If  the  road  runs  along  the  side  of  a  slope, 
grade  the  surface  of  the  bed,  so  that  all  water  falling  on  it  shall  be  cast 
to  the  gutter  on  the  upper  side,  as  there  is  great  danger  of  accident  in 
icy  times,  if  any  portion  of  the  bed  has  a  lateral  slope  with  the  hillside. 
On  such  road  provide  low  water  bars  across  the  road  at  intervals  of  thirty 
to  forty  feet.  Those  bars  should  be  placed  obliquely,  and  should  discharge 
all  the  water  in  the  gutter  on  the  upper  side.  If  the  gutter  is  disposed  to 
wash,  it  should  be  paved,  and  the  curb  of  the  pavement  on  the  road  side 
set  so  low  that  water  from  the  road-bed  may  flow  into  the  gutter  th(* 
entire  distance  from  bar  to  bar,  instead  of  being  required,  as  is  frequently 
the  case,  to  flow  in  the  ruts  of  the  road-bed  until  it  reaches  the  bar, 
which  it  often  overflows  and  washes  away  continuing  to  flow  on  the  road 
until  dangerous  gullies  are  cut,  requiring  much  expense  to  repair 
them.  If  the  hill  is  long,  say  one-fourth  to  half  a  mile,  the  water  should 
be  carried  across  the  road  in  culverts,  one  hundred  to  one  hundred  and 
lifty  feet  apart.  The  best  and  cheapest  common  road  culvert  may  be 
made  of  hard-burned  terra  cotta  pipes.  On  hilly  roads  they  are  rarely 
required  of  more  than  eight  to  ten  inches  caliber.  These  pipes  need  no 
sleeves,  or  bells,  nor  any  cementing  of  the  joints;  and  are  less  expensive 
than  the  common  stone  culvert,  even  where  the  stones  are  at  hand.  The 
capacity  of  the  pipes,  owing  to  the  smoothness  of  their  interior  surface, 
is  much  greater  than  that  of  a  stone  culvert  of  the  same  area  of  cross 
section.  Th(^  pipes  should  be  burned  like  hard,  red  brick,  and  are  then 
as  durable  as  granite.  The  pipe  culvert  should  receive  the  water  fi*om 
a  shallow  well,  walled  up  with  stones  or  bricks.  This  well  should  be  in 
the  line  of  the  gutter  on  the  upper  side  of  the  road.  The  water  from  the 
gutter  should  fall  into  the  w^ell  over  a  flag  on  the  wall  of  the  well,  and 
ibetween  two  side  walls,  carried  up  witli  the  other  walls  to  a  height  suf- 
ficient for  a  proper  opening,  when  the  well  and  the  opening  in  the  upi)er 
side  should  be  covered  with  a  strong  flag.  This  flag  should  overlap  the 
inner  lace  of  the  wall  of  the  well  at  the  opening,  at  least  one  foot,  that 
animals  may  not  step  into  the  well.  This  arrangement  makes  the  upper 
end  of  the  culvert  sightly,  secure,  and  free  from  all  dangerous  effects. 
The  trench  in  which  the  pipes  are  laid  should  have  a  fall,  so  that  the 
water  from  the  culvert  may  be  dischai'ged  upon  a  natural  surface,  as  it 
vrill  l)e  loss  liable  to  gully  it  than  an  artificial  bank. 

^v;  0^'KS   ON  ILVllTir  AND   GUAVEL  ROADS. 

In  i)roj;aiing  earth  and  gravel  road-beds,  all  small  stones,  down  to 
half  the  size  of  a  hen's  v[^g,  should  be  removed  from  the  siuface  soil,  as 
the  tendency  is  ior  tlioni  constantly  to  vrork  up  to  the  surface,  where 
they  are  injurious  to  the  feet  of  the  horses,  and  to  vehicles,  wear  and 
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break  the  ladinfr,  aud  destroy  the  road.  The  \vheel  of  a  loaded  vehicle, 
falling  from  a  s^)De  over  which  it  has  rolled,  even  if  it  is  not  more  than 
two  inches  in  height,  will  injure  a  road  surface  moi*e  than  the  natural 
rolling  wear  on  a  smooth  suiface  in  i-unning  a  mile.  The  same  may  be 
said  of  the  effect  of  loose  stones  on  a  macadamized  road,  only  that  the 
damage  to  the  latter  is  more  serious  than  to  the  earth-road  surfaces, 
which  will  in  some  degree  repair  themselves ;  but  the  displaced,  maoadam- 
izing  moterial  is  strewed  upon  the  surface  of  tlie  road,  greatly  increas- 
ing the  evil.  Next  in  importance  to  drainage  is  the  removal  of  loose 
stones  from  the  surface  of  the  road,  and  the  best*and  cheapest  mode  in 
thus  clearing  earth  and  gravel  roads  is  to  run  the  rut  scrai)er  or  grader 
over  the  raid,  commencing  at  each  margin  with  the  scraper,  so  set  that 
the  surplus  earth,  stones,  &c.,  will  be  continally  deposited  toward  the 
center  of  the  road.  Having  passed  the  scraper  over  the  entire  surface, 
by  passing  up  one  side  and  down  the  other,  all  the  small  stones  to  be 
removed  will  be  deposited  in  a  narrow  row  on  the  middle  of  the  road- 
bed, from  which  they  may  be  mpidly  gathered  by  the  use  of  the  malle- 
able cast-iron  coal-scoop,  which  being  latticed  allows  the  earth  and 
gravel  to  fail  through.  Loose  stones  may  tkus  be  removed  from  the  sur- 
face of  earth  and  gravel  roads  at  perhaps  one-tenth  the  cost  of  hand- 
picking,  and  all  ruts  filled  at  the  same  time.  The  loose  stones  on  mac- 
adamized roads  should  be  frequently  picked  off,  and  the  side  tracks  kept 
in  order  by  the  use  of  the  grader,  as  above  described. 

Great  advantage  and  economy  result  from  passing  the  rut  scrai)er  over 
earth  and  gravel  roads  as  soon  after  every  rain-fall  as  the  soil  becomes 
dry  enough  to  flow  before  the  scraper,  and  readily  fall  into  the  ruts  and 
depressions  in  the  road  surface.  Where  water  is  allowed  to  stand  until 
evaporated  from  the  ruts,  large  and  frequently  dangerous  mud-holes  are 
the  consequence ;  and  as  they  are  generally  rei)aired  by  casting  in  stones, 
small  and  large,  the  road  is  made  worse,  instead  of  better.  Mud-holes 
in  roads  are  striking  examples  of  a  verLtication  of  the  adage  that  "pre- 
vention is  better  than  cure;''  and  prevention  can  be  effected  in  the  most 
simple  and  economical  manner,  by  the  use  of  the  rut  scraper.  If  taken 
in  time,  it  is  rarely  necessary  to  haul  soil  for  repairs,  that  removed  by 
the  scraper  from  the  margins  of  the  ruts  generally  being  all  that  is  re- 
quisite to  raise  the  depressions  to  the  proper  grade. 

The  objectionable  course  of  conveying  surface  water  across  roads  on 
the  surface,  instead  of  by  the  use  of  a  proper  culvert,  is  common  in  all 
parts  of  the  country,  even  on  macadamized  rOads  charging  heavy  tolls. 
The  damage  annually  done  to  teams  in  such  cases  is  more  than  the  cost 
of  a  culvert.  These  water  crossings  are  often,  in  winter,  a  sheet  of  ice 
ten  to  twenty  feet  in  length  and  as  wide  as  the  road,  in  crossing  which 
teams  are  oiten  seriously  injured  by  slipi)ing. 

WATKR  FOK  TILVMS. 

It  is  a  matter  of  st)  gieat  importance  that  a  full  sup])ly  of  water  by 
the  roadside  bo  provided  for  teams,  at  intervals  of  at  least  an  aver- 
age of  live  miles,  that  the  subject  should  no  longer  be  neglected,  but  a 
])rovision  for  securing  a  supply  should  be  made  in.the  county  road  laws. 
Except  in  veiy  flat  diy  coimtries,  it  is  generally  practicable  at  trifling 
cost  to  arrange  water  troughs  at  proper  intervals,  so  that  water  will  flow 
in  and  out  perpetually.  The  supply-pipe  shoiUd  always  be  inserted  into 
the  bottom  of  the  trough,  and  not  rise  much  above  the  surface  of  the 
water  when  the  trough  is  full;  for,  if  it  does,  the  water  is  apt  to  be  blown 
about  and  to  freeze,  so  as  to  make  the  approach  to  the  trough  danger- 
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ous.  If  the  water  is  received  at  the  bottom  of  the  trough,  and  the  over- 
flow is  taken  from  near  the  supply,  in  a  pipe  to  a  culvert,  there  will  be 
no  ice  about  the  trough.  The  supply-pipe  should  rise  about  half  an  inch 
above  the  level  of  the  water  in  the  trough,  so  as  to  form  a  drinking 
fountain  for  teamsters  and  travelers.  In  the  heat  of  summer,  teams  will 
instinctively  hurry  their  pace  as  they  approach  these  grateful,  thirst- 
slaking  stations,  and  their  comfort  will  be  promoted  to  a  degree  that 
will  well  compensate.for  the  outlay.  The  temperature  of  water  standing 
in  a  tn.ugh  exposed  to  the  sun  is  more  wholesome  for  working  teams 
than  that  from  cold  wells. 

WATER  BABS. 

The  pmpose  of  the  bar  is  to  cast  the  surface  water  from  the  road  to 
the  side  or  sides  before  it  has  accumulated  in  such  amount  as  to  cut  the 
ruts  into  gullies.  When  the  surface  of  the  road  has  a  slope  to  both 
sides,  the  bars  should  be  placed  opi)osite  each  other  in  the  form  of  an 
obtuse  V.  The  bottom  of  the  V  should  be  up  the  giade.  There  should 
be  no  gutter  excavated  in  the  road  surface  on  the  upper  side  of  the  bars, 
but  the  bar  should  be  raised  slightly  above  the  road  surface.  No  stones 
or  timbers  should  be  used  in  the  bars ;  good  giavel,  where  obtainable,  is 
the  best  material.  If  the  bius  are  placed  as  near  each  other  as  they 
should  be  on  the  heavy  gTades,  the  highest  portion  of  the  bars,  that  is, 
at  the  margins  of  the  road,  need  not  be  more  than  three  inches  above 
the  level  of  the  surface  of  the  road.  On  newly  constructed  roads, 
whether  of  broken  stone,  earth,  or  gravel,  the  water  bars  need  frequent 
and  particular  attention  until  they  become  firm  ;  in  fact  there  is  no  por- 
tion of  the  road  that  will  give  a  better  return  for  the  required  outlay  of 
of  labor  than  the  water  bars. 

SHELL    ROADS. 

• 

A  pleasant  and  durable  road  for  ordinary  light  country  travel  may  be 
made  on  a  properly  drained  foundation,  by  fipplying  shells  to  the  depth 
of  about  eight  inches,  with  a  lateral  surface  grade  of  a  quarter  of  an  inch 
to  the  foot,  but  not  sufficiently  durable  to  be  i^rolitable  for  hea\'y  traffic. 
A  few  years  since,  one  of  the  main  macadamized  turnpikes  leading  out 
of  Baltimore  was  repaired  over  a  section  of  about  half  a  mile  in  length, 
by  dressing  the  stoned  road  with  shells,  applied  about  six  inches  in 
thickness.  The  solid  bed  of  stones  underneath  and  the  heavy  traffic 
on  the  surface  soon  ground  the  shells  to  powder,  and  when  wet  it  became 
a  bed  of  thin  lime  mortar,  two  to  four  inches  in  depth,  which  was  so 
objectionable  that  the  conii)any  were  obliged  to  scrape  up  and  haul  off 
the  whole  mass  in  less  than  two  years  after  the  shells  were  applied. 
The  circumstances  described  wore  particulary  unfavorable  for  shells,  as 
a  test  of  their  durability.  The  wear  upon  an  ordinary  carriage  road  in 
private  grounds  is  not  usually  sufficient  to  reduce  the  shells  to  a  good 
road  in  many  years ;  hence  they  are  not  adapted  for  that  use.  A  Shell 
surface  is  inclined  to  nit,  and  work  to  the  margins,  and  the  shells  are 
veiy  difficult  to  move  so  as  to  repair  the  road  by  any  hand  process: 
while  by  the  use  of  the  grader,  they  may  be  readily  and  rapidly  levelea 
in  the  construction  of  a  new  road,  or  regraded  when  displaced  by  wear. 
An  active  man  with  a  pair  of  horses,  with  this  implement,  will  repair  two 
or  three  miles  of  shell  road  in  a  day,  which  would  require  the  labor  of 
at  least  seventy-five  men  to  perlbrm  in  the  same  time. 
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ROAD  GUTTERS. 

So  much  dei)eiids  ou  the  proper  eoudition  of  the  side  gutters  for  the 
thorough  mainteuance  and  protection  of  the  road,  that  the  writer  has  been 
induced  to  give  this  branch  of  the  subject  special  attention,  and  to  test 
a  variety  of  plans,  in  the  hope  of  arriving  at  vaUiable  and  permanent 
improvement.  Having  reahzed  his  fullest  hopes  in  one  direction,  a 
detailed  description  of  the  aim  and  its  results  may  be  given.  Finding 
that  the  gutters,  from  the  perpetual  moisture  maintained  in  them,  were 
inclined  to  clog  with  rank,  aquatic  grasses,  he  sought  to  devise  a  plan 
to  prevent  the  diflBculty.  The  course  pursued  was  to  pave  the  gutters 
with  boulders,  set  in  kbout  eight  inches  of  washed  gravel,  and  when 
they  were  all  rammed  in  place,  the  gravel  was  swept  from  the  interstices 
between  the  stones,  to  the  depth  of  one  inch,  and  its  place  supplied  with 
heated,  clean  sand,  which  was  saturated  as  it  was  applied,  with  a  hot 
mixture  of  coal-tar  and  coal-tar  pitch,  two  parts  of  the  former  and  one  of 
the  latter,  filling  the  interstices  level  with  the  surface  of  the  pavement, 
producing  a  smooth  unilbrm  surface.  The  first  experiment  was  made 
about  twelve  years  ago,  and  has  proved  a  perfect  success,  the  effect 
being  to  prevent  the  growth  of  all  vegetation,  while  the  surface  being 
smooth  prevents  any  clogging  with  leaves,  dead  wood,  and  the  like. 
Another  valuable  result  attained  was  that  the  pavement,  being  made 
water  proof,  is  hardly  affected  at  all  by  frost,  keeping  its  place  much 
better  than  when  the  stones  are  set  in  gravel  alone,  in  the  ordinary 
manner.  This  concrete  dressing  is  not  adapted  to  use  in  gutters  where 
vehicles  are  allowed  to  run  over  it,  particularly  in  cold  wc  atlier ;  but  it 
is  admirably  adapted  to  use  in  side  gutters  for  country  roads,  and  is 
greatly  superior  to  any  other  gutter  for  carriage  roads  and  walks  in 
private  grounds.  The  cost  is  about  two  cents  per  superficial  foot  more 
than  the  oi-dinary  stone-paved  gutter. 

COUNTRY  ROAD  ENGINEERING. 

Road  engineering  as  a  profession  has  not  been  sufficiently  in 
demand  in  this  country  hitherto,  to  enlist  the  attention  of  those 
possessing  experience,  skill,  and  a  thorough,  sfioiititic  knowledge  ot 
the  subjqct.  Th(»  engineering  of  new  roads  and  the  alteration  of  old 
ones  have  generally  been  done  by  a  land  sun'eyor,  or  some  student  in 
railroad  engineering,  each  deficient  in  a  knowledge  of  the  important 
work  he  attempts  to  execute;  hence  the  defective  character  of  most  of 
these  roiids  tliorou<ihout  the  country.  Not  until  the  professional  engineer 
kihall  receive  greati.nH»:K'Ouragenient  to  make  common  road  engineering, 
in  all  its  dt'tuils,  more  a  s]):^cialty,  will  it  bemore  skillfully  executed,  and 
this  encouragement  vnll  not  be  afforded  until  the  masses  are  made  more 
familiar  with  the  impoitance  of  the  subject. 

There  is  one  important  ]ninciple  in  road  engineering  that  should 
iilw  ays  (v>iitrol  the  grade  of  a  n)ad  as  far  as  practicable,  and  yet  it  is 
ol)serve(l  and  acted  upon  only  as  the  exception  instead  of  the  rule.  It 
is  that  when  a  road  is  to  connect  two  points,  whether  terminal  or  inter- 
mediate, and  one  is  higher  than  the  other,  the  inclination  of  the  road 
shoidd,  if  ])racticable,  continually  tend  upward  in  one  direction,  and  the 
reverse  in  tlie  opposite.  Instead  of  this  we  have  examples  all  over  the 
country  when*  there  is  a  descent,  a  fiill  in  the  grade,,  made  up  of  a  num- 
ber of  smaller  or  larger  hUls,  from  the  low  to  the  high  ]>oint,  that  is 
really  greater  than  the  actual  elevation  of  the  high  above  the  low  point. 
A  trifling  divergence  in  the  direction  of  the  road,  and  fi*equently  with 
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but  a  sligbt  increase  in  its  length,  if  any,  will  almost  always  remedy 
this  great  defect ;  so  that  a  team,  in  traversing  the  road  from  the  low  to 
the  high  point,  shall  have  bnt  little,  if  anything,  more  than  the  real  dif- 
ference in  the  altitude  of  the  two  points  to  overcome.  Thfs  error,  if  cor- 
rected in  all  existing  cases  in  this  country,  would  be  of  incalculable 
advantage  to  the  community. 

VriDTH  BETWEEN  FENCES. 

It  is  important  that  the  width  of  a  road  between  fences  should  be 
ample  to  provide  tlie  material  required  in  construction  and  repair,  with- 
out endangering  the  fences  by  undennining  the  banks,  and  also  to  leave 
a  grade  that  will  be  self-sustaming.  Greater  width  is  necessary  in  snowy 
districts  than  in  those  not  subject  to  blockade  from  this  cause.  In  the 
northern  portions  of  this  country  there  are  districts  where  the  oost  of 
keeping  roads  open  in  winter  exceeds  that  of  repairs  in  summer.  la- 
creasing  the  width  between  the  fences  and  keeping  the  gutters  suitable 
for  the  use  of  sleighs  have  proved  to  be  the  most  eflBcient  remedy.  The 
width  required  by  law  varies  in  the  different  States  from  two  to  four  rods. 
In  the  opinion  of  the  writer  the  latter  width  is  not  too  great  to  be 
economical  lor  highways  generally.  WaUs,  close  fences,  or  close  belts 
of  trees,  on  road  margins,  are  also  objectionable,  as  they  tend  to  block- 
ade them  with  snow,  and  prevent  the  surface  from  drying. 

SHADE  FOR  ROADS. 

On  all  earth  roads  shade  is  objectionable  in  its  effects  on  the  surface, 
yet  it  is  admissible  to  provide  a  good  shade  with  deciduous  trees  on  the 
summits,  where  the  fullest  benefit  of  the  fanning  breeze  maybe  eiyoyed, 
and  shade  will  be  least  injurious.  The  effect  of  shade  on  stoned  roads 
is  less  injurious  than  on  those  of  earth.  Abrupt  banks  or  dense  thickets 
on  the  south  side  of  a  road-bed,  so  high  and  near  as  to  exclude  the  sun 
iTom  it  in  winter,  are  very  objectionable  and  dangerous,  as  such  portions 
of  the  road  are  generally  icy,  when  the  remainder  is  free. 

EXISTING  ROAD  LAWS. 

Then*  is  a  great  ;;iniilarity  in  the  general  road  laws  of  the  different 
States  pertaining  to  the  maintenance  of  county  roads,  the  tax  being 
generally  a  poll-tax  on  the  male  inhabitants  between  certain  ages, 
though  in  some  there  is  a  trifling  >e\^^  in  money.  The  levy  for  the  cost 
of  new  roads  and  bridges  is  usually  in  money,  on  all  the  taxable  pro- 
perty in  the  rural  districts.  The  system  of  labor-tax  and  of  selecting 
road  supervisors  alternately  throughout  the  districts,  to  direct  the  outlay 
of  such  tax,  regardless  of  qualification  or  fitness  for  the  work,  notwith- 
standing it  has  so  long  and  generally  prevailed,  is  everywhere  acknowl- 

(Mlged  to  be  very  defective  and  unprofitable  in  its  results. 

« 

PROPOSED  SYSTEM. 

All  money  reijuired  to  construct  and  maintain  the  roads  and  bridges 
in  each  county  shoidd  be  raised  by  levying  a  tax  in  money.  A  compe- 
tent county  road  ei^gineer  should  be  permanently  employed,  who  should 
have  the  entire  direction  of  all  construction  and  repairs  of  roads  and 
bridges  in  his  district,  with  the  power  to  draw  on  the  treasury  for  the 
necessary  means  to  meet  all  reasonable  requiremejits  in  defraying  the 
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cost  of  thr  work  to  bo  executed,  lie  should  be  authorized  to  purchase 
all  teams,  vehicles  and  implements  required,  the  same  to  be  the  property 
of  the  county,  and  to  employ  as  many  competent  foremen  as  required 
tor  his  district.  Tliey  should  have  charge  of  these  teams,  &c.,  and  have 
power  to  employ,  control  and  discharge  the  number  of  laborers  directed 
to  be  employ(Hl  by  the  engineer.  The  foremen  should  each  have  their 
respective  districts  allotted  them  to  be  kept  in  repair.  The  engineer  and 
his  foremen  and  the  laborers  employed  should  be  required  to  devote 
their  entiiv  time  to  labor  on  the  roads.  The  water  bars,  culverts, 
bridges,  and  gutters  should  be  examined  as  often  as  once  a  week,  and 
all  loose  stones,  and  other  surface  obstructions  removed.  Work  for 
repair  of  suif  aces  should  be  constantly  pursued,  and  the  principal  amount 
of  material  required  on  the  earth  roads  should  be  applied  in  the  dry 
season.  The  winter  should  be  devoted  to  quarrying  stones  for  bridges, 
culverts,  and  macadamizing,  and  in  raising  and  hauling  gravel,  and 
dei)ositing  it  v.iiere  it  may  be  readily  applied  at  the  proper  season.  With 
such  a  force  in  charge  of  the  roads  the  amount  and  quality  of  work 
executed  would  be  more  than  double,  and  the  actual  tax  required  less 
than  under  the  prevailing  system. 


COST  OF  nOADS  AND  EXPENSES  OF  REPAIRS. 

According  to  all  the  returns  from  different  States,  the  average  cost  of 
construction  of  gravel  roads  is  $2,241  per  mile,  and  the  average  annual 
cost  per  mile  for  rei)airs  is  8103.  It  appears,  from  the  reports,  that  only  a 
very  few  of  the  roads  are  improved  by  a  gravel  bed,  and  neither  the 
width  of  th^  beds  so  improved  nor  the  quantity  of  material  applied  is 
^iven.  We  may  reasonably  infer,  however,  that  neither  is  greater  than 
IS  absolutely  required,  and  yet  we  find  the  cost  of  construction  per  mile 
to  range  from  $700  to  $4,000,  and  to  average  $2,241.  The  annual  outlay 
])er  mile  varies  from  $4  to  $200,  the  average  being  as  above  stated,  $103. 

By  reference  to  the  table  showing  the  cost  of  repairs  to  common  roads 
per  mile  throughout  the  country,  wo  find  it  to  vary  from  $1  to  $59,  and 
the  general  average  is  $18  11  i)er  mile. 

The  returns  show  that  the  average  cost  of  construction  of  macad- 
niized  roads  per  mile  is  $3,290,  and  it  varies  in  the  different  States  from 
$500  to  $G,330.  The  average  annual  cost  per  mile  for  repairs  of  mac- 
adamized roads,  as  reported,  is  $40,  varying  from  $10  to  $100  i)er  mile. 

The  average  cost  of  construction  of  plank  roads  i)er  mile  is  reported 
to  be  $3,000,  and  the  average  annual  cost  of  repairs  per  mile  is  $550. 

The  following  table,  compiled  from  replies  to  circular  issued  by  the 
Department,  shows  the  average  annual  cost  per  mile  of  repairs  of  com- 
mo!i  roads  in  the  respective  States: 


S(.it« 


Cost 
p.  milo 


>:«v,-  v<.ik ?t»i  h"^2 

?\ «'W  J*  rsrv           '*'7  r>0 

Myscachnsrtl.s    5!)  IG 

Kl!0<|!' Islaiul X\  15 

Mirliiixsui 'Zi  GO 

Wisconsin i!4  70 

♦>«niiPvlv;{i;i.i    18 '28 

ll.uTXt'  I  40  00 

Connect ifut ,  9  00 

Xt'W  IIain]).s!iii.'    '  10  00 

Vermont ii5  00 

MarvlaiKl II  00 

Dcluwan- 14  50 

I 


Stat#. 


CoBt 
p.  nulo 


State. 


VirjriuiJ* ;    v<»  00 

Xorth  ('arolin.i '      <i  50 

South  CaroUna |      1  00 

(k'orcia '      7  5:$ 

Florida i    18  00 

Alabama 

Missimippi 

Louifliaua 

Texas 

Arkansas 

Tonncsseo 

We«t  Virginia 

Kentucky 


4  84  , 

8  CO 

i>  00 

7  !»5 

()  4:i 

17  00 

8  4t)  1 

13  57 

^■lissonrl  ... 

IHinoii* 

Indiana  — 

Ohio 

Minnesota 

Iowa 

KansaH 

Nebraska  . 

Utah 

Colorado  . . 
California . 
Xova^Ia — 
Oregon..  .. 


Cost 
p.  mile. 


CIO  59 
10  Al 
38  28 
i3  60 
ilO  to 
20  00 
8  00 
5  00 
43  CO 

Z\  iio 
10  to 

25  00 
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BRIDGES, 

The  writer  has  obsei^ed  in  various  parte  of  the  country''  commoB 
errors  in  bridge  construction,  which  he  proposes  to  notice,  witili  remedial 
suggestions.  At  the  present  comparative  prices  of  wood,  stone  and  iron 
in  all  districts,  except  perhaps  on  extensive  prairies,  where  the  former 
two  are  very  scarce,  wood  and  stone  are  considered  so  much  cheaper 
than  iron  that  they  are  generally  used.  Wbei-e  good  quarry  Bto&es  and 
suitable  sand  and  lime  or  cement  are  conveniently  attainable,  the  Etpon 
required  not  more  than  thiity  I'cet.,  rock  foundations  for  the  abutments 
within  reasonable  depth,  and  the  banks  of  a  proper  height,  the  stone 
arch  with  stone  parapets  is,  perhaps,  as  economical  a  structure  as  can 
be  adopted.  "Wliere  greater  spans  are  required,  and  the  banks  are  low, 
stone  abutments  and  well  constructed  frame  covered  bridges  are  prefisr- 
able.  Not  a  doubt  exists  of  the  economy  of  siding  and  roofing  wooden 
bridges,  and  of  extending  both  over  the  abutments,  so  as  to  effectually 
protect  from  rain  the  timbers  and  planking  at  these  points,  as  they  are 
known  to  decay  first  when  not  protected.  There  is  a  frame  covered  bridge 
in  Harford  County,  Maryland,  which  was  built  more  than  fifty  years 
since,  and  is  still  safe. 

Among  the  errors  in  bridge  construction,  those  most  common  are  the 
iiyudicious  distribution  of  material,  particularly  of  timber ;  the  contrac- 
tion of  the  water  way,  so  as  to  expose  the  supersti'ucture  to  liability  to 
be  swept  from  the  abutments;  neglecting  to  bolt  the  superstractuxe 
to  the  abutments;  laying  the  flooring  Avith  close  joints,  instead  of 
with  proper  openings,  to  i)revent  water  fiom  standing  on  the  floors; 
using  perishable  varieties  of  timber,  and  even  allowing  the  sap- 
wood  to  be  used  in  part,  by  which  all  is  reduced  to  its  ephemeral  char- 
acter. No  error  is  perhaps  more  common,  and  none  results  in  so  need- 
less and  speedy  destrnction  of  the  longitudinal  timbers  of  bridges,  as 
the  want  of  attention  to  keeping  them  dry,  where  they  rest  on  the  abut- 
ments, and  espeeiiilly  at  the  ends  where  they  support  tiie  earth-filling 
of  the  road-bed. 

The  durability  of  the  timbers  maybe  increased  by  introducing  a  light 
back  sill  and  short  light  joist  about  two  feet  in  length,  with  a  plank  on 
edge  resting  against  them,  to  support  the  filling  independent  of  the 
main,  horizontal  tiniber.s,  that  air  juay  circulate  around  the  ends;  and 
by  covering  the  riuls  of  all  timbers  resting  on  abutments  and  piers  with 
several  thickness  of  tarred  paper,  these  being  the  points  where  decay 
often  destroys  when  the  other  parts  are  unafiected. 
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The  economy  and  necessity  of  the  nse  of  mineral  fertilizers  haro  been 
80  long  admitted  and  are  now  so  generally  appreciated  that  it  is  deemed 
sufficient,  in  the  limits  of  this  arucle,  to  state  the  locality,  extent,  and 
nature  of  the  wide-spread  and  liberal  deposits  of  mineml  manures  in  the 
Atlantic  States,  with  some  analyses,  and  such  statistics  as  are  attainable, 
showing  their  accessibility  and  cost. 

FertUization,  in  its  widest  sense,  includes  two  processes :  1st,  supply- 
ing the  soil  with  materials  intended  to  furnish  plant  food,  either  directly 
or  by  rendering  available  substances  already  present ;  2d,  the  addition 
of  matter  for  its  physical  effect  merely;  the  former  method  is  chemical, 
the  latter  mechanical,  fertilization.  Lime  and  greensand  are  examples, 
among  mineral  agents,  of  the  first  class ;  sand  and  clay  of  the  second. 

The  elements  supplied  to  the  plant  by  mineral  fertilizers  are  (omitting 
the  least  important,  and  those  existing  in  the  vegetable  but  in  extremely 
minute  quantities)  Jime,  soda,  potash,  and  acids  of  phosphorus  and  sul^ 
phur.  Fertilizers  of  this  class,  then,  generally  speaking,  will  include 
all  minerals  capable  of  supplying  these  materials,  either  with  or  without 
chemical  or  mechanical  preparation  prior  to  admixture  with  the  soil. 
Practically,  however,  the  number  of  substances  used  is  determined  by 
the  ingredients  needed  by  the  plants  cultivated  and  lacking  in  soils, 
and  the  expense  of  obtaining  them  and  reducing  them  to  a  form  easily 
assimilable  by  tiie  vegetable. 

Lime  constitutes  the  base  of  all  the  important  fertilizers  of  this  class 
in  the  United  States,  excepting  the  greensand  marls,  of  which  the  New 
Jersey  formation  is  the  type,  in  which  the  percentage  of  lime  is  so  small 
that  it  may  practically  be  left  out  of  consideration. 

Limestone,  or  natural  stratified  carbonate  of  lime,  in  all  its  varieties, 
is  available  for  agricultural  purposes  wherever  it  can  be  economically 
mined  and  prepared.  This  preparation  consists  essentially  in  the  reduc- 
tion of  the  stone  to  a  finely  comminuted  state,  which  is  usually  accom- 
plished by  burning.  In  districts  where  fuel  is  scarce  and  water-power 
at  hand,  stamping  or  grinding  may  be  found  more  economical,  though 
the  product  will  bo  slower  in  its  action ;  and,  lacking  the  causticity  of 
burned  lirae,  will  not  aid  so  efiectually  in  the  decomposition  of  organic 
matter. 

Admixture  oi"  magnesia  with  lime  is  not  now,  as  once,  believed  to  be 
injurious  to  the  fertilizing  power  of  the  latter.  Dolomites  and  dolomitio 
liinestones  accordingly  find  a  place  among  mineral  manures;  but,  from 
their  composition,  are  necessarily  less  efficient  than  the  purer  lime- 
stones. 

Suli)hate  of  lime,  g;\psum  or  plaster,  has  a  well-established  and  high 
rank  amonp:  fertilizing  agents,  luruishnig  to  the  soil  sulphuric  acid,  in^ 
readily  assimilable  form,  as  well  as  lime ;  and,  though  not  widely  dissem- 
inated, exists  in  largo  quantities,  so  as  to  be  cheaply  obtiiinable  at  most 
points. 

riiospliate  oi*  lime  is  found  in  many  natural  forms.  The  shell  beds, 
:-ands,  and  marls  contain  it;  and  one  ortwo  veins  of  almost  pure  apatite 
have  been  opened.    The  fossil  excrement  of  marine  animals,  known  as 
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coprolitCvS,  is  \'ery  rich  in  phosphate  of  lime ;  aud,  although  not  found 
in  great  mass  in  the  United  States,  forms  an  Important  part  of  many  of 
the  richest  marls  of  the  south.  By  far  the  most  impoitant  source  of 
this  material,  however,  is  the  recently  discovered  deposit  of  South  Car- 
olina. AVliile  lime  may  be  considered  the  base  of  this  fertilizer,  un- 
doubtedly its  most  important  ingredient  is  its  phosphoric  acid. 

The  teim  *'marl"  havhigso  many  and  such  different  signiiicatious,  de- 
pendent upon  local  usages,  as  well  as  tlic  various  classifications  of  scien- 
tific geologists,  it  is  highly  desirable  tliat  it  should  be  limited  to  some 
specific  fertilizing  material  or  class  of  materials,  rather  than,  as  now,  be 
made  to  include  deposits  as  far  apart  in  their  chemical  constitution  and 
value  as  in  their  period  of  formation.  At  least,  when  used,  it  should 
be  so  qualified  as  to  indieato  the  mineral  species  to  which  the  substance 
l)elongs. 

The  marls  of  the  United  States  may  be  divided  into  argillaceous, 
glamconitic  or  greensand,  and  calcareous.  Argillaceous  marls  are  ol 
comparatively  little  agricultural  value,  if  wo  consider  their  chemical 
constitution  only,  consisting  mainly  of  clay  and  sand,  with  a  trifling 
percentage  of  lime.  There  are  circumstances,  however,  as  before  alluded 
to,  in  which  they  may  become  trae  and  valuable  fertilizers.  Glauconitic 
marls .  include  the  gi^eensands  of  New  Jersey,  Delaware,  and  Maryland, 
and  a  few  loca-lities  further  south.  They  are  dependent,  for  their  i)0\fer 
of  permanent  benefi(*ial  action,  upon  the  potash  and  phosphoric  acid 
they  contain.  Full  analyses  of  these  deposits  will  be  found  in  the  report 
of  the  chemist. 

Calcareous  marls  are  the  debris  of  countless  successive  generations  of 
life,  the  remains  of  which  may  or  may  not  be  recognizable,  according 
to  the  amount  of  pulverization  and  attrition  they  have  undergone  from 
the  motion  of  the  water  in  which  they  were  deposited,  and  the  subse- 
quent conditions  to  which  they  have  been  exposed.  These  deposits 
range  in  time  from  the  cretaceous  epoch  of  geologists  to  the  present  era, 
and  are  even  now  in  process  of  formation  both  in  marine  and  inland 
waters.    They  are  found  in  greatest  amount  hi  the  tertiary  strata. 

The  foregoing  account  of  the  origin  of  marl  applies  with  equal  force 
to  most  of  the  limestones.  Marls,  however,  are  generally  understood  to 
be  friable  to  a  considerable  extent,  and  this,  together  with  the  fact  that 
many  of  the  marls  retain  a  sensible  proportion  of  organic  matter,  con- 
stitutes a  line  of  distuiction  between  the  two.  This  line  is  one,  how- 
ever, often  hard  to  draw;  for,  if  it  is  true  that  even  the  hard  ana  crj's- 
talline  limestones  are  but  the  result  of  various  forces,  as  heat  and  pres- 
sure, acting  upon  sedimentary  strata  containing  organic  remains,  it  is 
evident  that  there  may  be  all  grades  of  consolidation  and  homogeneity 
according  to  circumstances. 

The  physical  character  of  calcareous  marls  varies  with  the  class  of 
animals,  remains  of  which  form  their  active  ingredient,  and  the  state  of 
preservation  of  the  latter ;  and  their  agricultural  value  varies  with  the 
proportion  of  inert  matter  they  contain,  and  which  frequently  forms  a 
matrix  for  the  shells  and  other  organic  formations. 

The  deposits  knowTi  as  pond  marl,  or  sometimes  as  shell  marl,  found 
in  our  lakes  and  ponds,  or  upon  their  former  sites,  and  often  under  peat,  ex- 
plain, by  their  formation,  which  may  be  watched  in  all  stages,  the  mode 
of  origin  of  the  greater  ])art  of  the  calcareous  gi'oup.  Water  contain- 
ing carbonic  acid  is,  under  pressure,  a  solvent  of  carbonate  of  lime, 
from  which  the  microscopic  testaceous  animals  inhabiting  such  water, 
by  absorption  and  secretion,  form  their  shells ;  and,  dying,  these  are  de- 
posited, either  to  accumulate  in  vast  masses,  or,  if  the  water  is  not 
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sufficiently  charged  with  lime,  to  be  redissolved,  reabsorbed,  and  to  sup- 
ply new  generations  with  covering. 

Any  excess  of  carbonate  of  Ume  in  the  earth  is  absorbed  in  the  pas- 
sage of  the  water  through  it ;  and  thus  deposits  of  this  kind  form  chiefly 
in  limestone  regions. 

In  some  localities  a  process  similar  to  the  foregoing  has  caused  the 
foi-mation  of  large  beds  of  silicions  marl,  so  called.  Various  8i)ecies  of 
phytozoa — organisms  occupying  the  border  between  the  animal  and  the 
vegetable  kingdom,  and  in  spite  of  many  attempts  to  locate  and  classify 
them,  not  yet  delinitely  assigned  to  either — possess  a  shell  or  skeleton 
of  silica.  These  accumulate,  as  in  the  case  of  the  testacea,  and  like  the 
calcareous  pond  marls  are  both  fossil  and  recent.  The  beds  underlying 
Richmond,  Virginia,  are  of  the  former  character. 

Silicious  marl,  being  a  fertilizer  only  in  the  sense  tbat  Une  sand  is, 
namely,  a  physical  amendment,  will  not  be  further  noticed ;  as  it  is  now 
l)elieved  that  all  soils  contain  sufficient  silicatosupply  the  wants  of  plant 
life,  and  only  require  assistance  in  rendering  it  soluble. 

Pond  marl,  from  its  friability,  minute  division,  and  superficial  loca- 
tion, is,  in  districts  where  it  can  be  had,  the  cheapest  and  best  of  the 
l)urely  calcareous  manures.  It  inay  be  applied  as  extracted  or  in  a 
calcined  condition.  In  some  localities  large  amounts  of  this  marl  are 
manufactured  into  lime. 

The  recent  calcareous  tufa,  travertin  or  calcareous  sinter,  formed  by 
the  precipitation  of  carbonate  of  lime  direct  from  its  solution  in  water 
when  exposed  to  the  air,  is  often  called  marl.  It  is,  however,  a  tnie  and 
pure  limestone ;  and,  physically  much  resembling  the  pond  marl,  is  for  the 
same  reasons  a  cheap  and  ready  fertilizer. 

Few  States  ha\iug,  as  yet,  been  throughly  surveyed  with  reference  to 
their  agricultural  and  their  geological  character  and  economical  re- 
sources, statistics  are  necessarily  incomplete,  and  much  fuller  for  some 
regions  than  for  others  of  perhaps  equal  importance.  The  object  of  this 
article,  however,  being  as  much  to  i>oint  out  deficiencies  as  to  present 
the  results  of  investigations  already  undertaken,  such  infonnation  as 
is  accessible  will  be  presented,  in  the  hope  that  those  interested  may  be 
induced  to  communicate  more  complete  and  recent  information. 

If  the  recent  discoveries  on  the  southeastern  coast  may  be  taken  as 
an  indication  of  what  is  to  follow,  the  field  of  research  is  indeed  an 
inviting  one.  . 

The  older  calcareous  formations  of  the  Atlantic  States  constitute  a 
belt  of  considerable  breadth,  coinciding  nearly  with  tbe  great  eastern 
mountain  chain  of  the  continent,  and  having  numerous  offshoots  and 
local  outcrops,  at  greater  or  less  distances  from  the  main  range.  (See 
map.)  In  the  eastern  States  the  limestones  belong  to  the  so-called  Azoic, 
and  to  the  Lower  and  the  Upper  Silurian  formations;  in  other  words, 
the  earlier  geological  ages,  The  limestone  of  the  Upper  Silurian  enters 
Elaine  from  Xev/  Brunswick  on  the  northeast ;  while  the  same  together 
with  the  Lower  Silurian  (Trenton)  appears  in  the  mountains  of  Vermont. 
Extendiii;^  along  the  east  line  of  Xew  York,  and  approaching  somewhat 
near  the  coast  in  northern  New  Jersey,  the  limestone  belt  described 
passes  through  AVestern  Virginia,  North  Carolina,  and  northern  Gqot- 
gia  to  its  southern  limit  in  northern  Alabama. 

The  newer  calcareous  rocks  and  deposits  belong  either  to  the  Carbon- 
iferous, the  Cretaceous,  or  the  Tertiary  formation.  The  Carboniferous 
limestone  appears  in  Pennsylvania,  and,  lying  west  of  and  parallel  to 
the  Siluiinij,  is  traceable  to  the  same  distance  southwest,  occasionally 
beiim  foniid  in  or  east  of  the  trjict  oC/Cupied  by  the  older  rocks. 
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Limestone  of  the  Cretaceous  epoch  of  the  States  under  consideratiim 
is  found  in  Georgia  only,  the  formation  being  reprcsented  further  north 
by  the  green  sand  marls.  These  maris  in  New  Jersey,  Delaware  and 
Maryland  lie  next  to  the  Tertiary,  but  further  inland,  and  outcrop  irreg- 
ularly, but  in  a  general  direction  easily  traced,  through  the  latter,  along 
the  whole  Atlantic  coast 

The  Tertiary  formation  occupies  a  belt  of  very  gradually  increasing 
width,  extending  from  southern  New  Jersey  to  and  including  Florida, 
separated  from  the  limestone  range  by  gneiss,  slates,  and  sandstones, 
over  a  wide  area.  In  the  tertiary  are  found  large  and  numerous  beds 
of  shell-marl  and  limestone,  the  latter  invariably  the  result  of  consolida- 
tion and  cementation  of  the  former.  In  these  deposits  the  shellff  are 
frequently  almost  unchanged  either  in  appearance  or  chemical  composi- 
tion. 

At  many  points  on  the  coast  is  found  a  still  more  recent  formation, 
the  Quiirtcmary  or  Post-Pliocene.  This  is  the  locality  of  the  South 
Carolina  phosphates. 

Having  thus  indicated  the  general  topography  and  geological  charac- 
ter of  the  mineral  fertilizers  of  the  Atlantic  States,  the  specific  localities 
in  each  State  will  now  be  noticed. 

MAINE. 

Maine  is  well  supplied  with  limestone  of  good  quality,  and  so  distrib- 
uted through  the  State  as  to  be  readily  available.  With  the  exception 
of  the  calcareous  beds  of  the  Lower  Helderbergof  northern  and  of  east- 
em  Maine,  which,  as  before  mentioned,  is  continuous  with  that  of  New 
Brunswick,  the  limestone  of  Maine  is  of  the  azoic  age,  and  of  crystalline 
or  saccharoid  texture.  The  largest  outcrops  of  this  rock  are  in  tiie 
counties  of  Knox  and  Waldo,  and  have  long  been  worked  for  lime,  for 
many  years  supplying  the  greater  part  of  the  lime  used  in  the  eastern 
States.  The  convenience  of  access  to  the  main  quarries,  those  of  Thomas- 
ton,  and  the  excellence  of  the  lime  there  manufactured,  very  early 
created  a  large  demand,  which  still  continues. 

The  beds  lying  immediately  upon  the  Keag  Eiver,  Knox  County,  are 
strongly  dolomitic.  The  beds  of  Waldo  County  are  located  in  its  south- 
ern part,  and  have  been  largely  worked.  Numerous  small  outcrops  are 
found  in  York,  Oxford,  and  Androscoggin ;  and  in  Franklin,  Somerset, 
and  Kennebec  the  beds  are  not^only  numerous  but  extensive.  In  south- 
ern Sagadahock  several  localities  of  the  rock  are  reported  5  also  in 
southern  Aroostook  and  Lincoln,  and  in  Penobscot  Counties.  In  Han- 
cock County  the  rock,  so  far  as  examined,  seems  to  be  so  altered  as  to 
be  of  little  economic  value. 

The  Helderberg  limestone  of  northern  Aroostook,  northern  Penob- 
scot, eastern  Washington,  and  central  Piscataquis  probably  underlies 
a  large  extent  of  country,  but  has  not  yet  been  tlioroughly  examined. 
This  rock  has  been  manufactured  into  lime  to  only  a  limited  extent;  its 
product,  however,  is  of  good  quality.  Thorough  analyses  of  the  lime-rocks 
of  ]\Iaine  are  not  accessible.  The  percentage  of  carbonate  of  lime  in  a 
few  specimens  is  as  follows: 


Oxford  County 

An(lrosc<);:i;iu  Coiuity 

Franklin  (.'duiit y 

SonieiHet  County,  lii^lK'st — 
Kennebec  Comity,  average  . 
PenoUpcot  County,  highcBt... 
Piscataquis  County,  average. 


me 
43.6 

aao 

75w0 
89.8 

esLO 
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Comi>aratively  few  localities  of  pond-marl  are  reported  in  Maine  j  but 
from  thoir  distribution,  and  the  geological  character  of  the  State,  it  is 
[>robablo  that  many  others  exist.  Near  Ambejijis  Lake,  Piscataquis 
County,  and  in  Limerick,  York  County,  are  large  and  easily  worked  de- 
posits, the  Limerick  marl  lying  imder  peat.  Beds  are  reported  at  sev- 
eral points  in  Hancock  and  Washington.  In  the  former  county  these 
liave  a  special  value  from  the  lack  of  limestone  of  good  quality.  Marl 
is  found  in  Oxford  and  Franklin  also ;  though  of  the  Oxford  marls  one 
bed  at  least,  that  near  Brownfield,  is  purely  silicious.  Large  deposits 
of  pond-marl  are  suspected  to  exist  in  the  county  of  Aioostook  ;  and  a 
few  have  already  been  opened,  from  one  of  which  the  marl  was  obtained 
of  which  the  following  is  an  analysis :  i 


Carbonate  of  lime 

Carbonate  of  mapiesia. . 

Scsquioxidc  of  iron 

OrjTHiiic  matter.  vep'taMc 
Alumina  and  silica 

L06tt 


W.51 
0.24 
2.1*2 
2.U8 
9.13 
l.IhJ 


100.00 


NEW  HAMPSnmE. 

The  limestone  of  New  Hampshire  is  altogether  crystalline,  and  of  the 
same  formation  as  the  older  lime-rock  of  Maine.  It  has  been  found  and 
described  in  the  counties  of  Grafton,  Hillsborough,  Sullivan,  and  Coos. 
Analyses  of  New  Hampshire  limestones  give  resiStsof  some  economical 
importance,  some  specimens  yielding  si^cient  magnesia  to  indicate  a 
probable  value  as  water-lime ;  and  others,  such  a  proportion  of  silica  as 
to  cause  the  formation  of  slag  in  burning,  unless  great  care  is  exercised. 


Limestone  from  Graflon  County, 

uiAA«iw«     ^^vr«a< 

1. 

^ 

1 

3. 

Carbonate  of  lime 

99.3 
0.5 
0.2 

90.66 
3.80 
5.54 

90.8 

\firft,  ftnd  Allir^. 

8.S 

Carbonate  of  iron  and  mftTi<raiifiR« ^-^,^^,, 

1.0 

100.0 

100.  GO 

100.0 

Limestone  from  Hillshorough  County, 

CarlM)nato  of  linio - 

75  2 

( )xi(le  of  iroii  and  alumina 

2.4 

Silica ;...........--     -   -- 

21.0 

y 

98.6 

Limestone  from  Sullivan  Coi 

inty. 

1 

t      '• 

t 

.'iC.  4 

10.8 

Trace. 

1     ^- 

Carbon.ito  ol"  lime 

till  ^ 

Carbonate  ot  maznctjia .*. 

4(i  X, 

Oxide  of  iron 

2.K 

Siliclons  matter 

25.0 

100.2 

Ob.  2 
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Pond-marl  is  reported  iu  Coos  County  only,  but  there  is  every  proba- 
bility of  its  existence  elsewhere.  A  decomposed  limestone  found  near 
Lyme,  Gnifton  County,  is  there  known  as  marl. 

VERMONT. 

As  already  mentioned,  the  greater  amount  of  limestone  iu  Veiinontis 
found  along  or  near  the  line  of  the  Green  Mountains;  though,  in  the  words 
of  Professor  Hitchcock,  there  is  scarcely  a  town  in  the  State  where  it 
does  not  exist  in  some  form.  Generally  speaking,  west  of  the  mountains 
the  limestones  are  purely  calcareous,  while  to  the  east  they  are  often 
decidedly  magnesian.  The  azoic  crystalline  limestone  appciirs  in  Ver- 
mont, as  in  tiie  preceding  States,  and  is  widely  distributed.  It  is  found 
in  the  eastern  parts  of  Franklin  and  Addison,  in  Lamoille,  western 
Washington,  Eutland,  Windham,  and  Bennington.  In  Windsor  the 
rock  is  extensively  manufactured  into  lime. 

Thclimestones  of  Western  Vermont  areof  the  Hudson,  Trenton,  and  so- 
called  Eolian  or  Taconic  groups.  It  has  been  recently  claimed,  however, 
that  the  limestones  of  the  Trenton  formation  and  the  Eolian  are  iden- 
tical. The  Eolian  supplies  the  finest  marbles  of  Vermont,  and  extends 
through  western  Bennington,  central  Kutlandand  Addison,  and  western 
Chittenden,  easily  reached  at  most  points,  and  furnishing  a  strong  and 
pure  Ume.  The  Hudson  and  the  Trenton  limestones  are  found  in  a  nar- 
row range  along  the  northern  half  of  the  western  border  of  Butland 
County,  occupying  a  wide  area  in  western  Addison  and  southwestern 
Chittenden ;  then,  dipping  under  the  lake,  they  reappear  in  Grand  Isle 
and  Isle  Lamotte,  and  in  the  northwestern  part  of  Franklin  County. 

Orange  County,  Caledonia,  and  Essex  seem  to  possess  no  limestone 
rocks.  Through  the  center  of  Orleans  County,  running  nearly  north 
and  south,  lies  an  isolated  ledge  of  Upper  Helderbcrg  limestone,  \ery 
silicious,  as  will  be  seen  from  its  analysis. 

TAmcstonc  from  Chiitenden  Conniy, 


Carbosato  of  limo 

Carbonate  of  nucnosia 

Alnmiua  and  oxuleof  iron. 

Silica,  &c 

Water  and  loss 


84.45 

IS.  14 

LOl 

1.50 

0.90 


100.00 


Limestone  from  Franklin  County, 


Carbonate  of  lime. 
Carbonate  of  ma;];nci>ia. 
Silica 


•r>* 


03.9 
S.5 
1.6 
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Limestone  from  Vnndham  County, 


Carbonato  cf  lime !  30.82 


Carbonate  of  majriiosia. 
Alnmiua  and  oxide  of  iron. 
Silica 


S.51 
2.05 
(iO.00 


Water  and  loss j  4.  Osl 

loaoo 
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Marble  from  Rutland  County, 


late  of  limo 

aa  an<l  oxide  of  iron , 

md  mica 


97.73 
0.59 
LGB 


loaoo 


Limestone  from  Bennington  County. 


at©  of  linie 

ato  of  majcrncRi.i — 
la  and  oxide  of  iron 
fcc 


Limestone  from  Addison  County. 


85.18 

13.11 

1.79 

1.49 

101.57 

at©  of  lime 

ate  of  mnf^neHiA 

ui  aud  oxido  of  11*011 

tc 

and  loss 


51.35 

44.70 

S.00 

1.40 

0.40 
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view  of  this  ^^jencral  distribution  of  calcareous  rocks  it  would  nata- 
be  expected  t  hat  many  localities  of  iK)nd-marl  would  be  found  in  Ver- 
:,  and  accordingly  we  find  numerous  beds  of  this  fertilizer  in  a  belt  of 
try  twenty  to  thirty-five  miles  in  width,  extending  through  Wind- 
Windsor,  and  Orange,  ah)ng  the  Connecticut  Ei^'er,  and  northward 
igh  Washington,  Caledonia,  and  Orleans.  In  the  western  portion 
le  State  the  only  deposits  reported  are  on  Grand  Isle  and  at  Monk- 
Addison  County.  But  four  analyses  of  Vermont  marls  are  at  hand, 
hese  may  saJely  be  taken  as  i^epresentative. 

Marl  from  Grand  Isle. 


at©  of  liuio 

ate  of  Djafme^ia . . . 
ind  trace  of  aluniin; 
and  organic  mat  til" 


89.6 

S.5 

ud  oxide ol  iron 
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• 
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Ma)'l  from  Orange  County y  (TTiUiamstown.) 


at©  of  lime 

ato  of  majnie.'»Li 

ind  trace  of  alumina,  aad  oxide  of  iron 
and  or^jaiiic  matter 


Marl  from  Caledonia  County. 


ate  of  limo 

ate  of  uia:riiesia •. 

uul  tract'  of  uitiii:iua  and  oxide  of  iron 

and  organic  matter 


39.0 
4.2 

1.0 
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83.5 
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4.3 
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Marl  from  Addison  County. 


Carbonate  of  lime 

Carl)onate  of  majrneaia 

Silica,  and  trace  of  alumina,  and  oxide  of  iron 
Water  and  organic  matter 


TSL9 

1L8 
13.6 


100.1 


MASSACHUSETTS. 

The  Eolian  limestone  of  Vermont  extends  iuto  western  Massacliusetts, 
and,  as  in  the  former  State,  furnishes  lime  of  the  best  quality  and  in 
immense  quantities.  Its  outcrops  are  confined  to  Berkshire  County, 
running  north  and  south  across  the  State ;  but  the  crystalline  azoic 
makes  its  appearance  in  all  the  counties  of  the  State,  to  a  greater  or  less 
extent,  except  in  the  peninsula  of  Barnstable  and  its  neighboring  islands, 
which  are  recent. 

Limestone  from  Jjerkshire  County, 


Carbonate  of  lime 

Carbonate  of  magnesia. 

OrLde  of  iron 

Silica,  alumina.  &.c 


North 
Adams. 


90.  GO 


Trace. 
0.40 


West 
Stockbrid^. 


9&10 
L16 
0.14 
U.60 


100.00 


100.00 


Sh^Beld. 


97.80 


19B 


KNLM 


LmesUmefrom  Middlesex  County, 

m, 

Chelnuh 
ford. 

LitUetffli. 

Carbonate  of  lime 

- _- __ 

58.53 

39.38 

0.90 

3.20 

5170 

Carbonate  of  magnesia 

43.35 

Oxide  of  iron 

0  51 

Rilirn,  nlnminn,  ^4? 

L4fi 

100.00 

loaos 

Limestone  from  Franklin  County. 


Carbonate  of  lime 

Carbonate  of  magnesia 

Oxide  of  iron 

Silica  and  alumina 


Ashfidd. 


4&8S 
l.fiQ 
1.55 

saoo 


100.01 


Limestone  from  HampsMrc  County. 


Carlwnatc  of  lime , 

Carbonate  of  magnesia 

Oxide  of  iron 

Silica,  alumina,  &c 


Middlefield. 
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100.00 
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Carbonate  of  lime 

Carbonate  of  magnesia 

Oxide  of  iron 

Silica  and  alumina 


Agav/am. 

Springfield. 

30.81 

ia33 

5.5.1 

45.33 

1 

03.48 
0.90 

5.  GO 

lOJ.  CO 

99.  SW 

Limestone  from  Xorfolk  County, 

Walpole. 

Carbonate  of  limo 

70  30 

SilipA  ftTifl  alumina . .   , ,  - , - 

29  70 

loaoo 

Limestone  from  Essex  County, 


Carbonate  of  lime. 

Carbonate  of  magnesia 

Oxide  of  iron 

Silica  and  alumina 


Nowbnry. 


80L73 

ii.97 
U.7S 
&C0 


9S.41 


Limestone  from  Worcester  County, 


Carbonate  of  limo 

Carbonic  of  magnesia 
Silica  and  alumina 


Bolton. 


6L80 

97.00 

1.90 


9a  00 


Pond-marl  is  reported  only  in  Berkshire  County,  at  Stookbridge,  Pitts- 
field,  and  Lee.    It  is  of  rich  quality,  as  seen  by  the  following  analyses : 


Organic  matter 

Phosphate  of  lime 

Carbonate  of  limo 

Carbonate  of  inaj^csia 

Slliciourt  matter 

XV'ater 


Stockbridge. 

Pittafield. 

a9 

6.6 

0.7 

0.7 

73.4 

86.4 

0.1 

0.4 

13.5 

3.1 

3.3 

3.0 

99.9 

ICO.  2 

4.4 
1.0 
88.8 
NotriaL 
4.4 
1.4 
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111  the  Tertiary,  on  the  coast  of  Plymouth  County,  and  at  Gay  Head, 
a  greensvaud  v.  as  described  by  Professor  Hitchcock",  and  hopes  were  at 
one  time  entertained  that  its  fertilizing  value  might  be  found  to  approx- 
imate to  that  of  the  New  Jersey  formation.  These  expectations  were 
hardly  warranted  by  its  chemical  constitution,  which  lacks  both  phos- 
phoric acid  and  potash  ;  and*,  so  far  as  is  known,  no  use  is  at  present 
made  of  this  material,  in  agncolture  at  least. 
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RHODE  ISLAI^D. 


Limestone  iu  liliode  Island  exists  only  in  the  northeastern  poition  of 
the  State,  in  the  townships  of  Cumberland,  Smithfield,  and  Providence, 
and  on  the  Lime  Islands  of  Newport  Harbor.  It  is  of  a  geological  form- 
ation similar  to  that  of  eastern  Massachusetts,  and  Ireciuently  dolomitic 
to  a  considerable  degree. 


Rhode  Island  Unicstone, 


- 

Cnmberlond. 

ProTidenccL 

Carbonate  of  lime 

fl2.2 
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Carbonate  of  lime 

Carbonate  of  magnesia 

Oxide  of  iron 

Insdlnble  matter 


Smithfield. 

93.4 
1.3 
0.4 
G.0 
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Lime  Idand. 


SIB 

37.9 

1.9 

7.0 


loao 


Ko  marl  of  any  kind  has  been  found  in  Rhode  Island ;  or,  if  found, 
has  not  been  rei)orted. 

CONNECTICUT. 

The  Eoliau  limestone  may  be  followed  liom  Massachusetts  nearly 
across  the  State  of  Connecticut,  western  Litchfield  County  and  Fairfield 
possessing  large  and  valuable  beds  of  limestone  and  marble.  Kumerons 
localities  of  limestone  are  found  through  eastern  Fairfield  and  the  west- 
em  half  of  Kew  Ilaven  and  northeastern  Litchfield.  Limestone  is 
reported  in  Isew  London  County,  but  as  being  difficult  of  extraction.  A 
bituminous  limestone  is  found  in  the  southern  i)art  of  Hartford  County 
in  limited  quantity.  Analyses  of  the  Connecticut  limestones  are  not 
accessible.  In  general  character,  however,  they  agree  with  those  of 
western  Massachusetts. 

Pond-marl  is  reported  in  Farmington  only,  the  analysis  of  which  is  as 
follows : 


Organic  matter 

riiosphato  of  lime 

Carbonate  of  limo 

Carbonate  of  maj^nesia 

•Silicions  matter 

Water 


13^ 

a4 

64.4 

Notiial. 

17.8 

S.9 
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NEW  YORK. 


The  largest  development  of  limestone  which  occurs  in  the  Atlantic 
States,  outside  of  the  great  belt  idrcady  described,  is  found  in  New 
York.    This  lies  parallel  with  the  lake  coast  of  the  State,  and  includes 
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tlie  I^ia^:u'ii,  tlio  Salina,  the  Lower  and  tlie  Upper  Helderberg,  and  the 
Hamilton  limestones  of  the  New  York  survey;  or,  in  more  general 
terms,  tbe  later  lime  rocks  of  the  Upper  Silurian  and  the  earlier  one  of 
the  Devonian  age.  The  calcareous  members  of  the  Lower  Silurian 
•^roup,  including  that  heretofore  mentioned  as  Eolian,  are  found  running 
on,  and  pai^allel  with,  the  eastern  boundary  of  the  State,  and  also  bear- 
ing southeast  from  the  eastern  end  of  Lake  Ontario  through  several 
counties.  The  azoic  crystalline  variety  appears  to  some  extent  in  the 
counties  along  the  St.  Lawrence  river.  The  following  counties  are  re- 
ported a^  having  limestone  within  their  limits,  under  circumstances 
rendering  it  available  for  economic  puri)oses:  Albany,  Clinton,  Colum- 
bia, Dutchess,  Essex,  Franklin,  Jefferson,  Lewis,  New  York,  Niagara, 
Oneida,  Onondaga,  Madison,  Otsego,  Orange,  Putnam,  Eockland,  St, 
Lawrence,  Saratoga,  Scoharie,  Seneca,  Ulster,  Wayne,  Warren,  Wash- 
ington, and  Westchester. 

In  Scoharie  County  is  found  a  pulverulent  tufa,  known  as  agaric  mineral, 
of  which  an  analysis  will  be  found  below.  This  exists  in  sufficient  quan- 
tity to  be  of  some  importance.  Large  beds  of  the  same  formation,  but 
of  more  compact  texture,  are  found  in  Herkimer,  Onondaga,  Monroe- 
Cayuga,  Tompkins,  LiNingston,  Erie,  Franklin,  Greene,  Niagai'a,  and 
Saratoga.  Some  of  the  tiifa  beds  are  sufficiently  consolidated  to  furnish 
building  materials. 

The  State  of  New  York  furnishes  nearly  all  the  gypsum  or  plaster 
manufactured  in  the  United  States — perhaps  the  most  imi>ortant  beds 
being  located  in  the  district  traversed  by  the  Erie  canal ;  though  the 
distribution  of  the  mineral  is  wide,  as  will  be  seen  by  the  following  list 
of  localities.  Gypsum  is  found  in  quantity  sufficient  to  pay  for  extrac- 
tion in  the  counties  of  Cayuga,  Herkimer,  Livingston,  Madison,  Monroe, 
Niagara,  Oneida,  Onondaga,  Ontario,  Seneca,  and  Tompkins.  An  impure 
variety,  but  fit  for  agricultural  i)urposes,  is  found  in  Wayne  County 
also. 

A  vein  of  phosphate  of  lime,  at  Crown  Point,  Essex  County,  was  at 
one  time  somewhat  extensively  worked ;  but,  being  so  much  mingled 
with  rock  as  to  preclude  its  profitable  extraction,  it  has  been  abandoned. 

Of  the  extent  of  the  lime  and  plaster  industry  in  New  York  some  idea 
may  be  fonned  from  the  fact  that,  in  1865,  one  hundred  and  fiffcy  manu- 
factories of  these  materials  were  reported,  including  only  those  on  a 
somewhat  extensive  scale,  and  manufacturing  for  commercial  purposes. 
These  minerals  form  the  basis  of  a  large  manufacturing  industry,  namely, 
the  making  of  hydraulic  cements,  (water-limes,)  mastics,  &c.,  of  which 
the  gy|)sum  and  magnesian  limestones  form  the  necessary  constituents. 

Pond-marl  is  reported  in  more  than  one-half  of  the  counties  of  New 
York,  namely :  ^Vlbany,  .^Vllegany,  Cayuga^  Cattaraugus,  Chautauqua, 
Chemung,  Columbia,  Cortland,  Dutchess,  Genesee,  Greene,  Livingston, 
Madison,  Monroe,  Montgomery,  Niagara,  Oneida,  Onondaga,  Ontario, 
Oilcans,  Eensselaer,  St.  La\vrence,  Saratoga,  Seneca,  Steuben,  Tioga, 
Tomi)kius,  Ulster,  Warren,  Washington,  and  Wayne.  Of  these  dex>osits, 
those  of  Cayuga  and  Columbia  are  the  most  extensive,  and  those  of  Tioga, 
Orleans,  and  Warren  probably  the  least. 

Limestone  from  Dutchess  County, 

•Jarbonato  of  lirae *. 60. 50 

Ciirbcnate  of  majjneaia 39.  SO 

100.00 
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lAmcfitone  from  yiagara  County. 


Carbonate  of  limo 

Carbonuto  of  mof^iaia. 

Silica  and  aliimimi 

Oxide  of  iron 

Water  and  loss 


Limestone  from  Bockland  County, 


72.(3 

sa:o 
aas 

ULQ 


j  loaco 


Limestone  from  Madisoa  County. 

• 
1. 

2. 

OarlfonAto  of  limo ,-.   -- 

0.35 

a9o 

99.90 

rVrirlA  fif  imn 

0.3) 

Tnsoluldo  mattor. ....... - 

a4a 

99.75 

99.90 

Carbonate  of  lime. 
Insoluble  matter. . 
"Water  and  loss... 


93.50 
175 
SL7S 


IOOlM 


Limestone  from  Westchester  County » 


Carbonate  of  lime 

Carbonate  of  majpieaia 

ffilica,  alumina,  and  oxide  of  iron. 


Tufa  from  Saratoga  County. 


Carbonate  of  Ume 

SiUca,  alumina,  carbon. 


51M 

45.89 

asT 


lO&M 


Tufa  from  Scoharie  County. 

C<ir1l)0fnat4> of  lime --.  ,.  ..»- 

97.  S5 

Silica 

a89 

Oreiuiic  matter - - - 

L95 

10Q.00 

95.00 
&00 


loaoo 


Gypsum  fro^n  Cayuga  County. 


Carbonate  of  lime 
Sulphate  of  lime.. 
Clay 


il.65 
7L75 
•OLOO 


100.00 


Carbonate  of  lime 

SiUca 

Alumina 


Pond-marl  from  Onondaga  County. 


83.00 

10.00 

7.00 

100.00 
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FoHd-Tfiarl  from  Orange  County, 


Carbonato  of  limo  . 
Silica  an:l  almiiina 


93.75 

e.ss 


100.08 


Pond-marl  from  Ulster  County. 


Carbonate  of  limo 

Silica  and  aluniiua 

Organic  ve^jetable  matter 


Pond-marl  from  Heriimer  County. 


93.75 
3.25 
4.00 


100.00 


Organic  matter 

Silica 

Phosphates  of  iron  and  alumina 

Lime 

Magnesia 

Carbonic  ;vcid 

Potanh 

Soda 

Chlorine 


19.  ao 

1.10 
0.45 

4&25 
0.45 

31.05 
0.55 
0.35 
Trace. 


99.40 


Pond-marl  from  Greene  County. 


Carbonate  of  lime 

Insoluble  silica  and  ulumiua 

Oxide  of  iron  and  or<^nic  matter 


97. 3S 
2.15 
0.53 


100.00 


91.75 
6.35 
Ttmb. 


loaoo 


Pond-marl  from  Seneca  County. 


Moistnre 

Organic  matter 

Insoluble  saiifl 

CarUmate  of  lime 

Ma^eHia 

Pho«i)boric  acid  ami  ahnuiiia. 

Chloride  of  i*otiium 

Sulphate  of  liuio 

Sulphuric  acid 


1. 


4.50 
8.50 
6.  &J 
77.10 
2.10 
1.23 


100.00 


8.50 

.90 

11.70 

79.40 

3.50 

2.00 


110. 00 


1.00 
4.20 
6.00 
83.33 
2.16 
2.80 


.50 


99.99 


2.71 

4.32 

O*  Do 

82.98 
3.60 

.81 


3.48 

1.65 

5.00 

83.35 

4.00 

.86 

.20 


.46 


loaoo 


99.00 


9.96 
2.13 

laoo 

67.30 

aoo 

..61 
.13 


.38 


9&50 


7. 


as? 

3.10 

36.65 

56.80 

1.60 

.37 

.li 


.37 


96.50 


Pond-marl  from  Essex  County. 


Silicic  acid 

Phoaplioric  acid 
Caiboiiic  acid... 
Sulphuric  acid. 

I^iruc 

Iron 

Majrue.sia 

Potas.^a 

Sixla 

Chlorine 


50.30 

1.15 

9.92 

0.15 

12.78 

3.40 

0.55 

0.45 

0.40 

0.11 

11.  Gl 

1 

99.72  1 

1 

22.60 
2.35 

2&15 
0.119 

36.26 
1.15 
0.35 
0.3G 
0.07 
0.12 
8.44 


99.94 


NETV  JERSEY. 


The  iinioitomvs  of  New  Jersey,  adopting  the  classification  of  Professor 
Cook,  State  geologist,  are  the  white  crystalline  of  the  azoic  age,  the 
magnesinii,  and  the  fossiliferous.    The  out-crops  of  all  these  are  easily 
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triuteablc  to  cDinispoudiug:  formations  iu  New  Yorlc  and  Pennsylvania, 
and  are  limited  to  the  northwestern  portion  of  the  State.  The  azoic 
limestone  is  found  in  the  counties  of  Sussex  and  Warren,  mainly  in  the 
Sparta  anc  the  Ycrnon  Valley,  and,  to  a  limited  extent,  in  the  southern 
part  of  Passaic,  and  the  northern  townships  of  Morris  County.  Analyses 
of  this  limestone  are  appended.  This  rock  has  been  worked  for  lime  to 
only  a  trilling  extent,  though  yielding  an  article  of  good  quality.  Mag- 
nesia, in  considerable  proportion,  is  found  in  l)y  far  the  greater  nnmb^ 
of  the  lime  rocks  of  New  Jersey,  some  of  them  being  true  dolomites. 
The  formation,  distinguished  as  magnesian  by  Professor  Cook,  is  found 
principally  in  tlio  counties  of  Sussex  and  Warren,  which,  indeed,  contain 
nearly  all  the  limestone  of  the  State.  It  extends  into  northern  Hunter- 
don, and  is  foimd  in  small  beds  in  southwestern  Morris,  northern  Somer- 
set, and  eastern  Passaic.  This  rock  is  considered  by  Professor  Cook  to 
correspond,  in  geological  i)osition,  with  the  calcareous  sand  rock  of  the 
New  York  survey,  lying  beneath  the  Trenton.  Probably  ninety  per  cent 
of  the  lime  manufactui^ed  in  New  Jersey  is  from  this  formation. 

The  fossiliferous  limestone  corresponds  to  the  calcareous  rocks  of  the 
Trenton  and  the  Ilelderberg  group.  A  belt  of  the  former  extends  fix)m 
the  New  York  line  southwest  to  Belvidere,  on  the  Delaware,  and  of  the 
latter  from  the  northern  to  the  southern  line  of  Sussex  County,  along  the 
Delaware,  wxst  of  Kittatinny  Mountain.  These  fossiliferous  rocks  yield 
an  almost  pure  lime. 

The  so-called  yellow  marl,  or  limestone  of  the  cretaceous  epochs  found 
in  connection  with  the  greensand,  is  also  made  available  as  a  source  of 
lime.  It  is  confined  to  the  counties  of  Monmouth,  Burlington,  Camden, 
Gloucester,  and  Salem,  varying  in  quality  with  its  location.  In  Salem 
County  it  is  hard  and  compact,  and  is  bui^ned  for  building  purposes. 

Several  extensive  deposits  of  calcareous  tuia  are  reportod  in  north- 
vvcstern  Sussex,  near  the  Delaware  Iliver. 

Near  Hurdstown,  Morris  County,  crystalline  phosphate  of  lime  (apa- 
tite) is  found,  sometimes  in  large  masses.  The  same  causes  which  en- 
forced the  abandonment  of  the  Crown  Point  mine,  in  New  York,  have 
])revented  the  i)rofitable  extraction  of  the  New  Jersey  phosphates. 

The  gTcensand  marls  of  New  Jersey,  the  discovery  of  which  revolu- 
tionized the  agriculture  of  that  State,  are  described  fully  in  the  report 
of  the  chemist.  The  recent  report  on  the  geological  survey  of  New  Jer- 
sey presents  some  statements  as  to  the  amount  of  greensand  raised, 
transported,  and  used,  of  which  the  following  is  an  abstract. 

The  amount  transported  by  rail,  and  used  aknost  exclusively  beyond 
the  greensand  region,  was: 

In  18G7 120,740  tons. 

In  18G8. . .   134,000  tons. 

In  18G7,  marl  was  delivered  along  the  line  of  the  Delaware  and  Earitan 
railroad  at  prices  ranging  from  SI  50  to  81  GO  per  ton,  and  to  other 
points  as  follows: 

Price  per  ton  of  ticcnty  hushch. 


Sqnanknm 
Company. 

Pgnbcrton 
Company. 

WiiiteHorflo 
Company.* 

West  Jersey 
Company. 

r.ridjjoton 

tl  85 

Biirliiigtou 

ei  25 
3  J)5 

1  90 

▼•  »^r 

Jiclvidcre 

1 

Biitnlnpham 

................ 

liordeulowii £3  4U 

« 

8*45    ' 

I 

* 

*  Along  the  line  of  Cnmdcu  and  Atlantic  railroad,  at  80  cents  per  ton.  and  upward. 
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Price  per  ton  of  twenty  busheh — Continued. 


Camden 

Freehold 

liarlborouch  ... 
Mount  HoUy  . . . 
New  Bmnswick 
Sonth  Amboy... 

Snleni 

Treuton 


Sqaanknm 
Company. 


3  40 


.3  30 
3  30 


3  40 


Pembertou 
Company. 


1  70 


White  Hooae 
Company.* 


95 

2  90 

3  00 


2  10 


"West  Jersey 
Company. 


1  70 
"do 


3  4U 
3  M 
200 
2  65 


*  Along  the  line  of  the  Camden  and  Atlantic  railroad,  at  80  cents  per  ton,  and  upward. 

Freights  upon  the  Delaware  and  Baritan  canal  were  lower  than  the 
preceding  by  thirty  to  fifty  cents  per  ton.  Prices  at  pits  range  from  two 
cents  to  eleven  cents  per  square  foot  in  the  ground,  and  from  thirty-fivo 
to  fifty  cents  per  ton  when  dug.  The  aggregate  amount  of  greensarul 
marl  used  annually  in  New  Jersey  is  estimated  at  one  million  tons.  Tho 
extraction  of  the  marl  is  accomplished,  either  by  removing  superin- 
cumbent strata  and  digging  from  above  downward,  or,  more  generally, 
by  working  into  hillsides  and  the  banks  of  water-courses.  In  both  cases 
much  trouble  arises  from  the  accumulation  of  water.  At  Squankum  and 
Woodstown,  after  removal  of  the  overlying  material,  the  surface  of  the 
marl  is  flooded,  and  the  work  done  rapidly  and  economically  by  floating 
steam-dredges. 

Shell  marl  of  the  Teutiary  period  is  found  in  Cumberland  County,  at 
and  near  Horse  Eun.  It  is  of  two  qualities,  distinguished  as  black  and 
gray,  of  which  the  latter  is  the  best  and  most  plentiful.  The  black,  con- 
taining a  large  percentage  of  sulphuric  acid,  should  be  neutralized  by 
lime  before  application  to  the  soil. 

Of  ix)nd-marl,  large  and  easily  accessible  beds  exist  in  the  Wallkill 
and  the  Kittatinny  Valleys  of  Sussex  County. 

Azoic  Umeatone.    \ 


Lime 

MaCTie^ia 

Oxiuc  of  iron  and  alumina. 

TotaHh  and  soda 

Phosphoric  acid 

Silicic  acid,  ouartz,  Sic 

Carlwnic  aciu 

Insolnblo  in  acid 

Water  and  loss 


Passaic. 


Warren. 


29.01 

10.  M) 

5.30 

U.21 


54.04 
0.53 
1.3J 


Sussex. 


23.00 

29,30 

2.38 


0.90 
43.06 


28.31 

18.  U4 

1.2) 

Tr.acc. 

Traw^. 

9.50 

4>J.08 


55.13 


0.45 


17 


H7 


1(10.00 


IOj.  OJ 


100. 0 ) 


Morris. 


23.74 
1G.82 
15.70 


14. 70 
26.20 


Magnesian  limestone, 


Soiuerset. 


Limo 26.  3 

Mainir.siu ;  17.  4 

Carltouir  mi»l 41.  1 

Oxidr  of  iruu I     1.3 

Aluiuiua '    4.  0 

Pot4ish :j 

JvHla 3 

PlioHjilionc  i.oifi 

Silicic  achl  .".ii<l  tjiuirt/,    

Wat«T .7 


.12.4 
15.  5 
42.5 


Uimterdou.  iPa«».aic. 


17.4 
43.0 

1.9 


2;».  5 
20.3 
15.0 


WaiTfU. 


Su&si'X. 


29.8 
19.  9 
•I.'i.  4 

1.0 


>.  (» 


2.0 


1.  1 
1.0 


:i.  1 


:k).  1 
•-•  1. 1 

4S.  4 
^  .0 
>    .^ 


.4 


t.^.  6 


29.4 


2>>.  5  I 
19.2  I  17.3  I  20.3 
•ir;.2  '  41.  5      40 


'."•.:  I 


V- 


I 


J  1.7 


:'n.  J 

1  <.  I 

■11.  ?» 


I 


•H».  4    HM).b 


•- .  ri-.icf' 

9.9  ' 

.3 ; 


1.8 


3.  ii 


97.2 


•VI 


0) 


99.  7  I  !»*>.  :i      1:9.  2  :  97.  8      100.  3 
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FossUWerous  Umesione  fmm  Sussex  County  and  rra»Tcn. 


Lime 

Ma^raia. 

Carbonic  acid  .*. 

Alumina  and  oxido  of  iron. 

Alkalies 

Silicic  acid  and  quartz 


Ydloip  limvslone  from  Salem  County. 


PhoRpboric  ncid . . 
Snlpuuric  acid  . . . 

Silicic  acid 

Magnesia 

Alumina 

Oxide  of  iron 

Carbonate  of  lime 
Water 


0.04 

0.06 

33.31 

Lei 
a  91 

3.07 
€Bs.€l 

0.H 


M.05 


Phosphate  of  lime  from  HurdstowHy  Morris  Coun4y, 

i 

Phosphoric  acid ;  42.34 

Oxide  of  iron 0.04 

Lime j  55. 08 

Chlorine i  0.34 


U7.60 


Gra^  tertiary  marhfrom  Cumberland  County, 


Silica  and  quartz 
Oxide  of  iron  — 

Alnmina 

Lime 

Magnesia 

Potash 


Soda 

SiUpbiiric  acid.. 
Phosphoric  ncid. 
Carbonic  acid . . . 
Water  and  loss.. 


43.a 

trace. 
53.37 

host 


97.  OB 


50.90 
3.38 
LOS 

19.71 
a50 


100.36 


Fond-marl  from  Sussex  County, 


Lime 

Magnesia 

Carbonic  acid 

Water  and  organic  acids 

Alumina  and  sesqui-oxido  of  ii'oh 

Phosphate  of  lime , 

Silica 

Organic  matter 

Water 


PENNSYI.VANTA. 


In  IVnnsylvaiiiu  the  liniestoiics,  with  the  exceptions  Lorejiftcr  noticed, 
are  eonliued  to  a  well-marked  belt  running  east-northeast  and  west-sontli- 
west  a(T0S8  the  State,  bounded  on  the  northwest  by  the  main  i*ango  of 
the  Allep:hanies  and  on  the  southeast  by  the  ran^e  of  hills  known  as 
South  IMoimtains.  In  this  belt  the  Upper  and  the  Lower  Silurian  lime- 
rocks  ai)i)ear  in  innumerable  outcrops.    So  general  is  the  distribution  of 
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limestone  witbiii  tlie  tUsti^ict  described  that  it  would  be  Lard  to  name  a 
towTisbip,  save  in  the  anthracite  coal  basins,  which  does  not  possess  a 
convenient  souixre  oi*  lime  of  sufficient  puiity  lor  agricultural  use.  SoutJi 
of  South  Mountains  there  are  three  limestone  regions — that  known  as 
the  Limestone  Valley  of  York  and  Lancaster ;  the  marble  ibrmation  of 
southern  Montgomeiy,  centi-al  Chester,  and  southern  Lancaster;  and  a 
narrow  belt  entering  central  Bucks  County  at  the  Delaware,  and  extend- 
ing nearly  across  the  coimtj . 

Throughout  the  coal-fields  of  western  Pennsylvania  carboniferous 
limestone  is  found  outcropping  along  the  borders  of  streams  and  in  simi- 
lar locations,  in  quantity  very  variable,  but  gradually  increasing  in  pro- 
portion to  the  other  carboniferous  rocks,  until  the  Ohio  line  is  reached. 
It  will  be  seen,  by  this  necessarily  meagre  description  of  localities,  that, 
with  the  exception  of  five  or  six  counties  in  the  northeast  comer  of  the 
State, and  a  narrow  district  along  the  northern  boundarj,  every  portion 
of  Pennsylvania  is  supphed,  to  a  greater  or  less  extent,  with  calcareous 
rock.  In  a  region  of  this  geological  character  the  formation  of  pond- 
marl  is  more  than  probable,  though  we  can  find  no  mention  of  sach 
deposits. 

DELAWARE. 

Altered  limestone,  similar  to  that  of  southeastern  Pennsylvania,  is 
found  in  northern  Delaware,  near  the  State  line. 

Greensand  marls  similar  to  those  of  IS^ew  Jersey  appear  in  northern 
Delaware.  The  beds  of  this  fertilizer  on  the  western  shore  of  the  Del- 
aware liiver  lie  altogether  in  the  southern  half  of  New  Castle  County, 
between  the  Delaware  and  Chesa|)eake  Canal  and  Appoquinimink  Creek, 
extending  from  the  rivc'r  to  the  Maryland  line.  The  shell  marls  of  the 
tertiary,  so  common  liom  Maryland  southward,  do  not  appear  in  Dela- 
ware, though  shell  beds  of  aboriginal  and  even  more  recent  formation 
are  not  rare,  and  in  the  southern  portion  of  the  State  have  furnished  no 
inconsiderable  amount  of  lime.  They  are  found  on  the  bay  shore,  chiefly 
from  the  center  of  Kent  Count^^  to  lower  Sussex. 

Limestone  from  Xeiccaaile  County 


White. 


Carbonate  of  lime 

Carbonate  of  niaciicRia... 
Aluniina  ami  oxide  of  irou 
Talcose  rtsidue 


78.5 
9.0 
Trace, 
12.1 


99.6 


53.3 

46.6 

0.6 

0.3 


100.8 


54.4 

45.2 
1.0 
0.3 


100.8 


MAEyLA^'D. 


The  northern  counties  of  Maryland,  with  the  exception  of  Cecil,  are 
all  sui)plie(l  with  limestone,  corresponding  to  the  Pennsylvania  forma- 
tion, ot  which  it  is  an  extension.  That  of  the  counties  of  Baltimore  and 
Uarford  is  altered  and  crystalline,  furnishing  very  good  marble.  That 
of  CiirroU,  Frederick,  Washington,  and  eastern  Alleghany  has  the  ordi- 
nary character  of  limestones  of  the  Trenton  gi^oup.  That  of  western 
Allegban y  county  is  carboniferous.  Beds  of  greensand,  continuous  with 
the  same  lonnation  in  Delaware,  occupy  lower  Cecil,  almost  all  of  Kent 
County,  and,  crossing  the  bay,  appear  in  Anne  Arundel  and  Calvert, 
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and  to  some  extent  in  Prince  George  and  Charles.  South  of  this  belt 
of  the  cretaceous  formation,  the  shell  marls  of  the  tertiary  are  found  in 
great  abundance,  although  on  the  Eastern  Shore  they  dip  southward, 
and  lie  too  low  for  profitable  extraction  south  of  the  counties  of  Talbot 
and  Caroline.  In  the  peninsular  counties  the  shell  marls  are  easily 
reached  wherever  ravines  and  gullies  have  been  formed  or  the  banks  of 
the  larger  bodies  of  water  are  abrupt.  In  Maryland  the  line  betweeu 
the  cretaceous  and  the  tertiary  formation  is  not  sharply  defined,  so  that 
the  characteristic  marls  of  the  two  epochs  are  found  commingled  in 
Prince  George  and  in  Charles. 

Limestone  from  BaUimorCy  Frederickj  and  Jraehington. 


40 
30 


Carbonic  acid 42 

Limo 54 

Masneaia j !      1«  ; 

SiUca 1       4  I       C  1 

Undetermined ; I ' 

Oxide  of  iron ; ; ■ 


43 
55 


43. 5 
55.5 


39 
49 


.1 


100 


103 


100  I  90. 1 


Shell  mar 2 from  Talhot  County. 


U 
I 


100 


42 
54 


47  ; 

3  1. 


4) 
3f> 
17 


ido 


100  '      100 


SQica 

Alnmina . .  .•. 

Carbonate  of  limo 
Oxide  of  iron 


SiUca 

Alnmina 

Carbonate  of  limo. 
Oxide  of  iron 


5G.00 
3.50 

37.00 
2.5Q 

20.00 
10.50 
54.50 
10.00 

99.00 

05.00 

Shell  marl  from  Queen  Anne  Count)/, 


43.00 

4.25 

50.00 


97.25 


Shell  marl  from  Prince  Geoige  County^  (Blight  admixture  of  greensand.) 


9G.0O 


55.00 
3.00 

42.00 
4.00 


99L00 


45.00 
5.00 

50.00 
4.00 


104.00 


Silica 47. 75  I  2b.  75 

Aliunina 9.75  :  5.C0 

Carlx)nato  of  liiuo :  20.50  33.  K> 

Oxido  of  iron '  7. 00  |  d-SS 

Potash 2.00  '  2.A» 


*je.05 


Shell  marl  from  Caroline  County. 

• 

Silica 

37.00 

4.20 

47.05 

55175 

Alumina 

8  SO 

CarlK)nat<>  of  limo 

27.  ru) 

Oxido  of  iron 

5.50 

■ 

9G.50 

•J7. 2J 

Shell  nuirlfrom  Charlea  County^  (some  grcenaamL) 


Silica 1  56. 25 

Alumina '  a  00 

Carbonate  of  lime 21. 90 

Oxide  of  iron 5.  tl) 

rota  8h •. I  1 .  55 


3a  CC 
0.40 

45.  (W 
4.10 
i.fU 


95.50 


SM.  :A) 
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Tlio  Ibiv^oing  analyse*  of  marls,  extracted  from  the  Eeport  ou  the  Greo 
logical  Harvey  of  ^larylaud,  by  Ducatel,  were  made  after  removing  the 
larger  shells,  aud  consequently  do  not  represent  the  fall  value  of  the 
marls  in  carbonate  of  lime.  They  are  almost  all,  however,  so  silicious  as 
to  forbid  transportatiou  beyond  the  immediate  neighborhood  of  their 
occurrence. 

VIRGINIA. 

The  mineral  fertilizers  of  Virginia  being  fully  treated  in  another  place, 
..ill  not  be  noticed  here. 

NORTH  CAROLINA. 

The  localities  of  older  limestones  in  North  Carolina  are  few  and  widely 
-cparated.  Those  reported,  with  one  exception,  arje  in  or  near  the  moun- 
tain (listrief.  In  the  counties  of  Cherokee  and  Macon,  valuable  lime- 
stone aiul  inarl)l(^  outcrop  in  large  quantity  on  the  bluffs  and  banks  of 
streams.  In  Madison  and  in  Buncombe  a  crystalline  magnesiau  lime- 
stone* is  found,  aud  has  been  worked  to  some  extent.  A  belt  of  calcare- 
ous rock  crosses  the  State  from  Stokes  county  through  Catawba,  Lin- 
coln, aud  Gaston,  to  King's  Mountain,  in  South  Carolina,  which  has 
1)4  en  extensively  (|uarried.  Such  being  the  location  of  the  older  lime- 
rocks  of  North  Carolina,  and  the  facilities  for  transportation  being  very 
limited,  the  great^/r  portion  of  the  State  is  necessarily  dependent  for 
lime  upon  imi)ortation,  or  on  the  marls  and  limestones  of  the  tertiary 
Ibrmation,  of  which  uiany  are  so  consolidated  as  to  be  available  for 
jirehitectural  purposes,  as  well  as  the  manufacture  of  lime.  A  bed  of 
••  marly  limestone,*'  i)robably  of  this  character,  is  reported  in  the  north- 
<  in  i)art  of  Wake  County.  Such  consolidated  beds  arc  found  in  Wayne 
(  ount^V,  along  the  Xeuse  Kiver,  together  with  more  friable  marls.  Large 
dt»i)csits  of  shell  marl  exist  in  Bladen  County  containing  many  copro- 
litin;.  Xear  X(»\vbern  vast  beds  have  been  opened,  and  marl  of  vlK!rying 
r:  v.jsistence  and  (quality  is  found  along  the  course  of  the  Tar  Eiver,  from 
Nash  County  to  southern  Edgecombe,  as  well  as  on  the  Lower  Koanoke 
.i:i(J  tlie  Neuse.  On  the  last  named  river,  and  on  the  Lower  Cape  Fear, 
(!:<-  ;ire(*nsand  oTiterops  through  the  Tertiary,  but  does  not  compare  in 
.  uiirtdtnral  value  with  that  of  New  Jersey,  Delaware,  or  Maryland. 
!.'!(''  (lie  simihir  deposits  of  Maryland,  the  shell  marls  of  North  Caro- 
ii  la  air  too  silicious.to  admit  of  distant  carriage.  It  has  been  suggested 
ilia:  a  cheaj)  ])roeess  of  separation  of  the  silex,  by  washing,  may  be 
;ou!id  praetieable,  but  the  experiment  has  not  yet  been  tried  on  any 
;\ tended  scale. 

ShcU  marls  from  ll'ayuc  Coiinttj. 


•  .  ..'1'   ot"  ir<'H  ;:ii(l  ;:U;i;»i:,;i   >   "•  ••• 

i         ..:iat«  ot  l:i:u ' 41.15 

( •;  .    ::i     iiKitti  r  :ii:il  v.at<T 1.  CO 


Shell  marl  from  Edgecombe  Cotnit:/. 

>>]   \ 'A'l. 'St 

p;,.\^pli;!tf  <.flii:i<'  }  ,-  -^ 

'  r.i»'.v-  rliro'.t  n-.id  ;:hjnii:i:i    5 * 

( •.. : ! ;-Ti. .t I-  of  1  iiKO ^ •. '  34. 1.1 

()i-::n.i<-  iii;;it.  :  aii.l  \\i)X<T , |  2.10 


t 


100.  Ci1 
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Shell  marl  from  Xash  County • 


Silex 

Phosphate  of  lime  \ 

Oxide  of  iron  and  alomioa    > 

Carbonate  of  lime - 

Organic  matter  and  water — 


Shell  marl  from  Craven  Comity, 


Sand 

Water...' 

Majniesia 

Caroouate  of  lime 


Shell  marl  from  Jones  County. 


1&25 

ML  00 

7L15 
Sl15 


100L15 


26.  GO 
1.78 
0.10 

7L2I 


99.03 


RUex 

Phosphate  of  peroxide  of  iron  alid  alumina 

Carbonate  of  lime 

Carbonate  of  magnesia 

Potash 


UOO 
1.10 

«x9fi 
LOS 
0.03 


100.34 


Massy  shell  marl  from  Bladen  County, 


Silex 

Alumina,  phosphate  of  lime,  and  oxido  of  iron 

Carbonate  of  lime 

Magnesia *. 

Potosh  and  soda 


S3. 50 

7.15 

«L50 

.75 

Ttmo. 


100.90 


• 

CoprolUes  from  Bladen  County. 

Silex 

9.68 

Phosnhatc  oi  Vxuc 

71.50 

Carbonate  of  lime .' 

11.28 

Macncsia 

.50 

Potajih , 

Trace. 

Organic  matter  ar.d  wut^r 

4.40 

• 

97.45 

Shell  marl  from  Pitt  County. 

Silex 

31.40 

Carbonate  ol'linie ; 

54.60 

Phos))hate  of  lime  and  oxide  of  iron 

.^90 

AValer 

.138 

^Mamu'.^ia 

.22 

Pota.sh 

Trace. 

Orijaiiic  r.)att'.*r i 

.1. 88 

9i».C3 


SOUTU  CAKOLOA. 


h>outh  Carolina  possesses  but  little  limestone.  The  formatiou  men- 
tioned as  crossing  Xortb  Carolina  outcrops  in  York  County,  near  Kuig^sJ 
Mountain,  and  also  in  Spaitanburg.  In  the  western  edge  of  Piekens 
County,  the  limestone  of  the  Blue  Kidge  appears,  as  in  western  NortU 
Carolina,  upon  the  l)anks  of  streams.    The  Tertiliry  marls  are  distributed 
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through  the  eastern  half  of  the  State  as  in  North  Cai'olina,  but  differ  in 
character  from  those  of  that  State  in  containing  mucliless  silicious  mat- 
ter, and  a  considerable  amount  of  pjiosphoric  acid. 

Of  the  importance  that  attaches  to  the  recently  opened  beds  of  phos- 
]>hatic  fertilizer,  located  above  the  tertiary  on  the  rivers  Ashley  and 
Cooper,  treated  in  the  report  of  the  chemist  of  this  Department,  some 
idea  may  be  formed  from  the  fact  that  seven  or  eight  companies  are 
actively  engaged  in  its  extraction  in  the  vicinity  of  Charleston.  Three 
extensive  manufactories  in  that  city  are  devoted  to  the  conversion  of  the 
raw  material  into  commercial  sui>erphosphates,  and  several  others  are 
in  jirocess  of  erection,  both  there  and  at  Savannah.  The  demand  for 
sulphuric  acid,  used  in  the  manufacture  of  the  sui)erphosphates,  has 
caused  the  establishment  of  extensive  works  for  its  production  on  the 
spot.  The  total  amount  of  the  phosphate*  extracted  up  to  May  1, 1869, 
is  estimated  I)}'  competent  parties  to  be  not  less  than  fifty  thousand  tons. 
Of  this  amount  the  mills  at  Charleston  consumed  from  six  to  eight  thou- 
sand tons,  about  two  thousand  tons  were  sent  to  Europe,  and  the 
remainder  was  shipped  to  northern  ports,  including  Baltimore.  The 
cost  of  extraction  and  preparation  for  shipment  is  estimated  at  about 
six  dollars  per  ton,  exclusive  of  interest  on  .capital,  rent,  or  cost  of  land 
and  the  ex])ensive  washing  machinery,  tram-ways  and  wharv^es,  requireil 
for  operations  on  a  large  scale.  The  separation  of  the  phosphatic  nod- 
ules from  the  almost  inert  clays  A\ith  which  they  are  mingled,  and  which 
till  all  cavities  and  depressions  in  the  phosphatic  masses,  constitutes  an 
important  item  of  the  cost  of  preparation  for  market. 

The  South  Carolina  phosphates  are  stated  t©  be  readily  soluble,  even 
in  dilute  acids ;  and,  in  the  manyfaetnre  of  the  superphosphates,  to  be 
ready  for  bagging  in  forty -eight  hours  after  mixture  with  the  acid. 

It  is  believed  that  other  deposits,  of  character  similar  to  those  at 
Charleston,  exist  on  the  southeastern  coast  of  the  United  States,  and 
that  the  supply  will  be  found  to  be  practically  inexhaustible. 

Limestone  frovi  York  County. 


Crtibonato  of  lime 

Silica  nn<l  mica 

Alumina  ami  oxide  of  iron. 
C.irbonatc  «»f  m:j::n('sia 


85.  CO 

10.00 

4.50 

0.50 


100.08 


75.00 

Id  00 

9.00 

Trace. 


100.00 


Llmcstouc  from  Pkkcns  County. 

C'lrlioiial*'  of  lime 

70.00 

Silica    . , 

2.100 

MiiiniiiM  ;iiul  o\i<l('  of  iron    .   - .         -     

5.00 

• 

100.00 

Limestone  from  S2)artanhurg  County. 


('.iiiioiiatr  oi  linif 

"Mica  ami  sili«;i 

M;ii:i:i>ia  aiHl  oxiilc  of  iron. 


90.56 
6.40 
3.14 


100.10 


Limestone  from  Laurens  County. 


CaiUoiMic  ot'  liuM' 

Silira.  siliinii!i:i.  ami  o\i«l»'  ot  iiuii. 
( ".il  l.o;u:t<'  <'i"  lUa-iK  >l:i    


92.00 
7.00 
1.00 

100.00 
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tjhi'll  mart  from  Siimtcr  Cotnitfi. 


Carbonate  of  lime 

Snica 

^iliiini]ia>  oxi(li>  of  in>ii,  and  lt>s.s. 
Phosphaio  of  linn' 


Shell  nuw!  j'roiu  DarUvfjUyii  Co.mh). 


Carbonate  of  iiin; 
SiUca 


Alumina  ami  oxi'k*  of  froi\ 


Shdl  marl  fro VA  Cooper  Co:r,:t'j. 


Carbonate  of  lime 
SiUca 


Almnlha  and  oxidu  uf  irun 
Phosi)liatc  of  limo 


87.50 
a  00 
5.t)0 
1.50 


1G0.00 


moo 
eaoo 

1).J0 
.50 


loaoo 


00.00 
•25.00 

uco 


lOOrCO 


90.  CO 

4.00 

5.50 

.50 


1GO.O0 


Cfi:OKGlA. 

In  Georgia  the  older  Luuestoues  are  coiiiiiied  to  the  northern  portion 
of  the  State,  through  which  they  are  somewhat  liberally  distributed. 
They  occur  as  marble  of  good  quality  in  the  coim^ties  of  Gibner,  White, 
Cherokee^  Hall,  and  Habersham,  and  fh  varying  form  in  the  more  west- 
ern counties.  The  most  eastern  develoi)mont  of  the  gxc^t  Cretaceous  bed 
of  Alabama  and  Mississipj)!  is  foimd  in  the  t^ounties  of  Muscogoe, 
Marion,  and  Stewart,  manifesting  itself  as  the  well  kncfwn  rotten  lime- 
.stono.  Immense  beets  of  almost  unaltered  shells  are  found  in  central 
Georgia,  within  tvventy  or  twenty-five  miles  of  the  gneiss  and  sandstone 
belt.  The  marl  l^eds  of  the  Tertiary  in  Georgia,  with  the  foregoing 
exception,  arc  similar,  so  fur  as  known,  to  tho«e  of  South  Carolina,  both 
m  location  and  f'hnr;i<'i<*r. 


l-LOKIPA. 


The  peninsula  oi'  r  loridii  is  almost  everywhere  underhud  with  cora< 
and  shell  marls  of  tlie  Tertiary  period,  and  generally  consolidated. 
Prom  this  material  a  quarry  on  Anastasia  Island,  oli*  the  mouth  of  the 
St.  John's  Biver,  furnishes  a  liu-ge  sup])ly  of  good  building  stciie.  Im- 
mense coast  aecuniulations  of  recent  shells  and  lime  sand,  formed  by 
attrition  of  coral,  also  exist.  Greeusand  marl  has.l)een  recently  reported 
as  found  in  Ijiri*;.'*  (}ii:i:itity  in  l^eoji  CoKnty,  biit  no  aiir.lysis  lias  yet  been 
obtained. 


THE  MARL  REGION  OF  VIRGINIA. 


From  the  falls  of  the  rivei's,  and  tbrougliout  tlie  tido-water  district, 
X\ie  whole  country  is  believed  to  be  underlaid  by  deposits  of  Ibssil  shells, 
mostly  near  t\w  surface,  but  often  at  considerable  depths.  It  is  these 
fossil  beds  "w  hich  are  commonly  designated  in  Virgiuia  by  the^general 
term  of  marl.  They  api)ear  to  liave  been  formed  at  an  era  when  the 
Avaters  in  which  the  animals  lived  were  in  a  tranquil  state;  and  the  time 
they  were  uhdergoing  the  process  of  accretion  must  have  been  of  incal- 
culable duration.  Tlie  tranquillity  of  the  waters  is  indicated  by  the  fiu*t 
that  the  inclination  of  the  beds  toward  the  ocean  is  very  gradual;  that 
gregarious  assemblages  of  the  same  species  are  Irequentlj'  found  im- 
bedded together ;  and,  above  all,  that  many  of  the  shells  remain  with  the 
valves  closed,  and  every  part  entire,  as  if  death  l|ad  ensued  in  a  natural 
way;  and  even  when  separated  the  valves  of  the  same  shell  Hre  in  close 
proximity. 

Professor  AN'illiam  B.  llogers  made  two  divisions  of.  this  portion 
of  the  State.  These  divisions  he  indicated  by  the  terms  miocene  and 
eocene,  which  are  liimiliar  to  geologists  as  being  applicable  to  dilt'er- 
ent  paits  of  the  tertiary  series.  Under  the  designation  of  miocene  are 
included  the  strata  which  occur  in  the  eastern  and  muchthe  larger  por- 
tion of  this  region,  in  which  several  varieties  of  shell  marl  A*e  procured 
ill  abundance:  while. the  name  of  eocene  is  given  to  deposits  of  oldei* 
date,  existing  beneath,  and  croi)piug  out  west  of  the  preceding,  and  con- 
taining fossil  shells  of  a  diflerent  character. 

According  to  Professor  Kogers,  the  miocene  marl  district  compre- 
hends th(^  area  between  the  seaboard  and  a  line  conceived  to  bo  drawn 
through  Northbury  on  the  Pamunkey,and  Coggiu's  Point  on  James  River, 
(some  six  or  eight  miles  below  Cit>'  Point,)  in  a  (iirecfiou  nearly  merid- 
ional. The  eoceiK*  marl  district  is  comprehended  b<4ween  the  imaginary 
line  thus  (ksciilxMl,  and  another  line  passing  from  the  mouth  of  Aquia 
( 'reeli,  through  Wales  at  the  junction  of  the  North  and  South  Anna 
i-ivers,  and  tlienct^  through  City  Point.  Its  existence  extensively  beneath 
the  niioccMu*  district  was  regaitled  by  Professor  Pogers  as  highly  prob- 
able, nnd  may  now  be  considered  certain,  as  a  very  thick  deposit  has 
been  <tis('o\  ( red  by  boring  far  down  below  the  bed  of  James  Piver,  at 
City  Poiiii,  and  another  at  Norfolk,  of  great  depth,  in  sinking  an  arte- 
sian wt  11.  West  of  City  Point,  howevei*,  and  U])  to  the  Vma  of  granite 
at  the  fails  of  the  river,  a  very  good  agricultural  marl  is  fo^U1d.  It  seems 
to  liave  ])( en  deposited  in  estuaries  of  a  former  sea,  and  may  be  traced, 
at  Lnterv;ils,  al(>ii<j:  the  Petersburg  and  Wehlon  railroad,  the  Pichmond 
and  Petersl)nrg  roach  and  north  of  Piehmond,  in  the  same  general  di- 
rection, ill  tlie  counties  of  llanover,  Caroline,  and  soon.  In  such  places 
the  l)e<ls  lie  near  the  surface,  an<l  are  very  accessil)le  to  farmers  living 
:iU»nii  Tiiis  l'M;:ni<lar\ 

l*ut  it  is  !lie  niioet  lie  district  that  is  most  signally  favored  by  the  rich- 
n(  s  ^  ;iu(l  aljundai;'.  e  ef  tlie  marl  deiK)sits,  and  their  general  accessibility. 
l?i  the  u])per  oiv.(»stern  jxution  the  country  is  far  from  being  regular. 
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It  has  ratlior  iiu  undiilatiii^:  surface,  with  an  clovatiou  above  tide  of  from 
twenty  to  ei«:hty  foet ;  and,  boinjx  penetrated  by  several  hirge  streams, 
the  bhift's  on  their  mar(2:ius  are  cut  up  into  numerous  ehauuels.  It  is 
nlouf?  these  channels,  liigh  above  tlie  water-line,  and  along  the  creeks 
and  iuU>ts  subordinate  to  the  f2;rei\t  rivers,  and  back  into  the  interior  on 
the  same  level,  that  marl  shows  itself,  of  the  finest  quality  and  inexhaust- 
ible in  (piantity.  It  may  not,  indeed,  be  obtained  on  every  farm  siif- 
ticic^ntly  near  tlie  surface,  but  lew  neifj^hborhoods  are  without  it.  Such, 
at  least,  is  the  case  far  down  the  rivers,  until,  apinoaching  the  extrem- 
ities of  the  peninsulas,  tlie  country  subsides  into  a.  vast  plain,  with  a 
compamtively  sli^jht  elevation  above  tin*  water.  Here  the  miocene  marl 
disappears,  which  leads  to  the  belief  that  it  was  washed  away  by  the 
currents  of  a  former  sea.  But  the  eocene  stratjv,  over  which  the  mioeene 
lay  superimposed,  still  continue,  though  at  gi*eat  depths.  In  boring  for 
water  at  Norfolk,  thirty  years  ago,  as  jneviously  refeiTcd  to,  shell  marl 
was  first  struck  at  a  depth  of  seventy  feet,  and  there  wa«  no  change 
in  the  stratinn  for  seventy  feet  more,  when  the  auger  brt)ke  and  the 
boring  was  dis(*ontinued. 

On  the  eastern  shore  of  A^irginia  no  discovery  of  marl,  as  fiu*  as  we 
have  heard,  has  been  made.  But  there  arc*  numerous  banks  of  oyster 
shells — Indian  banks,  as  they  are  called — on  the  nmrgins  of  the  €reek8 
and  inlets,  supposc^d  to  have  been  accumidated  by  the  aborigines  before 
the  discovery  of  the  country.  The  shells  are  in  a  half  deccmiposed  state, 
and,  as  they  readily  disintegi^ate  under* the  action  of  the  plow,  they  are 
extensively  used  for  agiicultural  i)urposes.  In  a  district  of  such  extent 
there  are,  as  may  well  be  sni)posed,  several  distinct  varieties  of  marl, 
the  most  prominent  of  which  may  be  described  under  the  following 

classification : 

« 

1.  Blue  Diark — This  is  the  kind  that  most  abounds  in  the  upi)er  or 
western  pai!(|of  the  district.  It  derives  jts  api)ellation  from  the  eompaet 
blue  (*lay  in  Which  the  shells  are  deposited,  and  by  a  stratum  of  wliich — 
usually  four  or  five  feet  in  thickness,  but  destitute  of  fossil  remains,  con- 
taining only ''casts" — the  beds  are  (covered.  This  covering  has  to  be 
removed  before  the  marl  can  be  rendered  accessible.  In  favorable  lo- 
calities, for  the  betls  are  high  above  the  water,  a  natural  dniinage  of  the 
pits  maybe  readily  ellected;  but,  where  the  ground  does  not  admit  of 
this,  the  water  must  be  kept  down  by  i)umping.  The  accumidation  is 
seldom  so  great,  however,  as  to  render  this  a  laborious  oi)eration,  or  to 
inteifere  materially  with  the  w()rking  of  the  pits.  The  marl  is  raised  by 
a  sweei)  or  other  simple  machinery,  or,  in  jdaces  wln^re  the  dei>osits  are 
shallow,  it  may  be  cast  out  on  the  banks  by  hand.  When  first  excavated 
it  is  very  heavy,  and  the  haiUiug  to  the  fields  is  quite  laborious;  but 
planters  who  are  prosi)erous  collect  a  large  supply  on  the  banks  of  the 
pits,  enough  to  suffice  for  the  operations  of  a  whole  season.  In  the 
course  of  a  few  months  the  moisture  is  drained  olf  from  the  mass,  and 
the  clay  ahso  loses  much  of  its  adhesion.  It  is,  therelore,  in  a  l>etter 
condition  to  bo  hauled  on  the  land,  while  the  burden  of  haiding  is  ma- 
terially lightened.  This  variety  of  marl  is  not  so  rich  in  calcareous 
matter  as  some  others,  containing,  perhai)s,  on  an  average,  not  more 
than  fifty  i)er  cent,  of  carbonate  of  lime ;  but  the  clay  which  ae<;om|)a- 
nies  it  renders  it  highly  useiul  in  its  application  to  arenaceous  soils.  The 
coloring  matter  of  the  clay  is  believed  to  be  deriviKl  from  the  presence 
of  minute  particles  of  gTcensand,  which,  of  itself,  is  a  valnable  ingi-edi- 
ent  in  calcareous  manures.  The  blue  marl  also  contains  crj'stals  ot 
gyi)sum.  sometimes  very  numerous. 

And  liere,  though  perhaps  not  strictly  in  place,  it  may  be  well  to 
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describe  the  mode  of  transportation  to  the  fields,  and  the  usual  quantity 
applied  to  the  land,  which  is  equally  applicable  to  every  variety  of  marl. 
Assujuin^  an  acre  to  contain,  in  round  numbers,  five  thousand  square 
yards,  the  field  is  marked  off  with  a  plow  into  spaces  of  ten  yards  each 
way,  thus  making  fifty  spaces  to  the  acre.  In  the  middle  of  each  space  five 
bushels  are  dropped.  The  boundaries  being  defined,  it  is  easy  to  dis- 
tribute with  unilbrmity,  and  at  any  desired  rate.  Carts  made  expressly 
for  the  piiipose,  and  of  a  capacity  of  five  bushels,  drawn  by  a  single  horse 
or  mule,  being  provided,  the  work  of  removal  goes  bravely  and  systemati- 
cally on ;  and  with  good,  active  drivers  and  sufiicient  teams,  a  large 
surface  may  be  marled  during  periods  of  leisure. 

This  is  marling  at  the  rate  of  two  hundred  and  fifty  bushels  to  the  acre, 
which  is  considered  an  ample"dressing  for  any  land  not  in  a  course  of 
amelioration.  On  sterile  lands,  whore  there  is  little  or  no  vegetation,  it 
may  be  too  much;  and  the  effect  would  be  to  "marl- bum''  the  soil. 
But  any  land,  however  exhausted,  may  be  improved  by  the  addition  of 
\e^(»table  matter,  such  as  woods  litter,  pine  beards,  &c.  In  ]Maces 
where  tin*  land  has  been  thrown  out  of  cultivation,  and  the  old  field 
pine  taken  possession,  a  large  quantity  of  suitable  material  is  cheaplji 
an<l  conveniently  supplied  by  felling  the  growth,  then  lopping  off*  the 
branches,  and  leaving  the  whole  for  a  couple  of  years  to  decay.  The 
in;irl  should  be  previously  spread  over  the  surface  that  it  may  have 
th(*  benefit  of  a  more  perfect  disintegration  by  exposure  to  the  air, 
though  it  may  be  done  with  nearly  as  good  effect  afterwards.  In  pre- 
paring for  a  crop,  as  much  of  the  decayed  vegetation  should  be  turned 
in  as  th(»  plow  will  cover.  A  great  deal  of  land  has,  in  this  way,  been 
restored  fi*om  poverty  to  fertility. 

When  the  shells  are  first  taken  from  their  beds  they  are  hi  their  natural 
shai)i».  and  possess  a  gi*eater  of  less  degree  of  solidity.  But  being  mixed 
u\)  w  ith  the  soil  by  cultivation,  and  acted  on  either  by  the  acids  of  the 
soil  or  the  gases  of  the  atmosphere,  or  both,  they  soon  become  thoroughly 
decoin])osed,  and  all  visible  ti-aco  of  them  is  lost  after  a  few  years.    ' 

1*.  White  niarL — In  the  i)eninsula  formed  by  the  James  and  the 
York  liivcr,  and  in  seveml  of  the  counties  north  of  the  York,  are  exten- 
sive beds  of  white,  or  i>ulvenilent  nmrl,  very  rich  in  calcareous  matter; 
some  specimens  containing  as  much  as  ninety-five  per  cent.,  and  gener- 
aii>  not  less  than  soventy-fi\'e  or  eighty  per  cent,  of  carbonate  of  lime. 
In  these  l)f(ls  the  shells  are  rarely  found  entii*e,  and  the  condition  of  the 
lVa,innei»ts  is  such  as  to  ivnder  it  difficult  to  recognize  the  si)ecie8  of  fos- 
sil to  which  they  belonged.  The  marl  presents  an  appearance  not  unlike 
an  iniptne  chalk.  In  places,  however,  it  is  mixed  with  a  large  propor- 
tion «)t  v»hite  clay  and  sand,  sonearly  the  same  color  as  to  make  it  diffi- 
(i;l.'  to  distinguish  between  them  without  the  application  of  chemical 
tests. 

:>.  (incusand  marL — This  abounds  in  the  vicinitj'  of  the  Pamunkey 
Kiv(r,  in  the  counties  of  Hanover  and  New  Kent,  and  is  perhaps  the 
1:1  ^t  Itendlcial  in  its  action  on  the  soil  of  all  the  varieties  of  fossil 
<i(  l)osit.s.  i^esides  carbonate  of  lime  it  contains  potash,  phosphorus, 
and  not  nnlreqiiently  ammonia.  When  the  agriculture  of  Virginia  was 
in  a  llonrishing  condition,  the  evidences  of  improvement  were  particu- 
larly conspicuous  in  that  part  of  the  State  where  this  kind  of  marl  is 
found. 

4.  Fcn'Vfjiiioi's  marl — In  some  localities  the  shells  are  deposited  in  a 
yellow  or  oclncous  clay,  which,  doubtless,  derives  its  color  from  the  prox- 
imity ol  I'rrruginous  matter.  The  beds  in  some  cases  are  not  more  diffi- 
cult of  excavation  than  those  of  the  blue  marl,  and  the  effect  on  the  land 
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is  very  much  th<^  saiiu^  But  in  other  localities  they  have  become  indu- 
rated and  are  broken  up,  not  without  conBidenible  labor.  In  its  textim* 
this  marl  sometimes  boars  a  resemblance  to  a  secondary  limestone,  hut, 
in  the  opinion  of  Professor  liogers,  it  is  properly  a  tertiary  liniestoiic. 
It  is  found  in  fragmentary  masses  along  the  cliffs  of  York  Kiver  on  tlio 
southern  bank,  and  particularly  abounds  in  the  neighborhood  of  York- 
town,  it  shows  itself  above  the  water-mark,  and  in  precipitous  places 
the  surface  has  been  scooi>ed  out  by  the  action  of  the  weather,  assisted 
perlmps  by  artificial  agencies.  At  Yorktown,  for  instance,  there  is  mi 
excavation,  known  by  the  name  of  Cornwallis's  Cave,  which  tradition 
rei)resents  as  having  aftbrdod  a  refuge  to  the  commander  of  the  British 
forces,  at  the  time  of  the  memorable  siege  of  that  place.  This  rock  was 
iised  to  some  extent  in  C/Olouial  times  as?  a  building  material,  but  it  has 
not  be<^n  found  to  po5.sess  the  recpiisite  solidity.  It  contains  a  largo 
ptu'cenlage  of  carbonate*  of  lime,  and  might,  therefore,  bo  conveited,  by 
burning,  into  a  valuable  agricultural  lime.  A  specimen  of  the  cliff  at 
York,  according  to  an  analvfiis  by  Professor  liogers,  yielded  87  per 
cent,  of  calcareous  ('arbonate ;  ami,  comptiting  the  quantity'  of  caustic 
Jime  corresponding  to  this,  he  estimated  that  a  hundi'cd  pounds  of 
the  shell  rock  would  yield  18.7  i)ounds  of  strong  lime.  We  have  no 
knowledge  of  its  having  been  burned,  but  from  the  abundance  of  fuel 
in  the  vicinity  it  Kii<:lit,  without  doubt,  be  converted  into  a  lime  useful 
both  for  agricultural  iuid  i.iiilding  pur])osefi.  The  use  of  marl  was  seri- 
ously interrupted,  not  to  .:  ly  suspc^nded,  by  the  war,  nor  has  it  since 
been  resiiine<l  to  any  gici.t  extent.  But  it  is  beginning  now  to  come  in 
request  again,  owing  more  i>erhaps  to  the  increasing  cultivation  of  pea- 
nuts than  to  any  other  eiiiu'c.  This  crop  will  only  come  to  perfectioB 
on  highly  calcareous  soils,  as  otherwise  the  ]>ods,  however  luxuriant 
may  bo  the  gi^owtli  of  vino:';,  'o  not  lill.  According  to  present  indication 
the  jKianut  will  soon  becoiiAC  the  loading  crop  in  Eastern  Virginia. 
From  the  great  number  of  persons  intending  to  engage  in  its  cSture 
during  tlie  coming  season,  the  ])resumi)tiou  is  reasonable  that  tlie  use 
of  marl  will  receive  a  fresh  stinuilus,  such  as  has  not  been  witnessed 
for  the  last  ten  years. 

Owing  to  its  greal  weight,  it  has  not  been  found  profitable  to  transport 
marl  beyond  short  distances.  The  white  varietj',  being  the  richest  and  less 
encumbered  with  clay,  has  been  lightered  from  one  locality  and  even 
from  one  countv  to  Jinother.  This  was  when  its  use  first  exciteil  a 
general  interest.  Subsequently,  however,  it  was  found  more  economical 
to  tlios(^  who  had  no  marl  deposits  on  their  estates  to  i)urchase  wh:it 
v>'as  generally  known  as  agiicultural  lime,  vast  (piantities  of  which  cam:* 
in  the  course  of  tmie  to  betaken  by  farmers  living  on  the  margins  of  the 
navigable  streams,  at  whose  landings  it  was  d(divered  in  bulk.  A 
r(\giilar  trade  wjis  ki^pt  up,  for  instauc(N  between  the  James  River  and 
th(»  Hudson,  farmers  usually  paying  by  the  cargo  from  seven  to  eight 
cents  a  bushel  in  its  powdered  state.  Since  the  war,  very  little  of  this 
trallie  liiis  been  going  on,  for  which  two  reasons  may  be  assigned :  first, 
that  farmers  are  not  yet  in  a  situatUm  to  niak<i  large  investments  for  the 
progi'essive  im])rovement  of  their  estates,  and  s(H*ond,  shell  lime  is  fur- 
nished in  sTiliicient  quantity  to  meet  the  pres(»nt  demand.  This  is  su]^ 
plied  chiefiy  froin  Norfolk,  where  oyster  shells  accunudate  in  immense 
<iuiintities,  and  is  thence  distributed  to  the  inland  towns,  and  to  such 
interior  portions  of  the  country  as  are  rendered  accessible  by  lines  of 
railway.  This  also  goes  under  the  gem^ral  namc^  of  agricultural  lime. 
It  is  tlie  purest  form  in  whieh  lime  can  be  obtained,  and  is  sold  at  the 
kilns  either  by  meiLsuro  or  wcught,  say  twelve  and  a  half  cents  a  bushel 
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(;r  livi'  iloUjiis  a  (on.  This  would  make  the  first  c^st  reatjioiiable  enough, 
hut  it  caunot  W  Irss  than  doubled  after  adding  the  expenses  of  trans 
portation  to  a  distance*.  But  though  i>osse8sing  a  larger  i^ei'ceutage  oi' 
ralean^ous  matter  than  stone  liine,  yet  nothing  of  the  kind  ever  acted 
iM^tter  on  our  soils  tlian  what  was  formerly  bi*ought  from  the  North 
Kiver,  beinu,  v/ith  the  exception  of  simd,  free  from  all  extraneous  ingre- 
dients, sucli  as  magnesia,  which  is  foimd  in  so  large  proportion  in  the 
Washington  lime,  rendering  it  oftentimes  hurtftil  instead  of  beneficial 
to  the  land.  \Mienever  the  lands  on  oiu*  river  borders  shall  be  brought 
again  into  extensive  cultivation,  the  North  Ener  lime  will  doubtless 
conu»  into  as  great  recjuest  as  formerly. 

It  v.ould  be  doing  injustice  to  the  name  of  a  distinguished  agriculturist 
and  a  man  of  genius  to  withhold  in  this  connection  a  reference  to  the  labors 
and  (experiments  of  the  late  Eihmuid  Kuflin.  His  fame  is,  in  fact,  india- 
solubly  associated  with  this  subject,  for  he  was  the  pioneer  in  the  work, 
d(e voting  for  years  a  mind  of  extraordinary  activity  to  elfoi'ta,  botli  by 
exami)le  and  precept,  directing  public  interest  in  this  channel  of  improve- 
ment. A  small  immber  of  exi)eriments  had  beini  made  in  marling  in 
.lames  City  County,  as  early  as  181.0,  or  perhaps  earlier,  but  without 
l)eing  conducted  with  any  intelligent  purpose.  In  ignorance  of  these, 
however,  !Mr.  Euffin  made  his  first  experiment  in  1818,  to  the  trial  of 
which  he  was  led  altog(^ther  by  theoretical  views  and  by  reasoning  on  the 
supiM)sed  constitution  of  the  soil,  as  well  as  the  knoNm  constitution  -^l' 
th(»  ma-nure.  This  was  on  his  farm  at  Coggings  Point,  on  James  Kiv»  r, 
in  the  c(mnty  of  Prince  (leorge.  It  extended  over  an  area  of  about  fif- 
teen acres,  i)ut  by  1821  the  area  vras  increased  to  eighty  acres,  ancl  was 
sul)se<|uently  continued,  until  within  a  few  years  all  the  arable  land  on 
the  farm,  say  six  hundred  acres,  was  thoroughly  marled.  The  result 
was  marvelous,  and  soon  had  the  etiect  of  stimulating  others  to  engage 
in  the  v.ork,  until  the  jnactice  of  marling  became  general  among  intelli- 
gent larmers  throughout  tide-water  Virginia,  la  all  c*ases  wherein  any 
thing  like  an  ameliorating  rotation  was  followed,  the  crops  were  quad- 
rui>led  and  tlie  hind  ])ut  into  a  comse  of  permanent  improvement.  Pro- 
verbially slow  i;s  agi'icultural  jn'Ogiess  has  ever  been,  yet  in  the  coursi^ 
of  forty  years,  from  a  very  small  beginning,  a  vast  revolution  vras  effected, 
and  all  through  the  agency  of  one  man  of  comprehensive  views  and  un- 
tiring energy,  v.liose  services  in  a  noble  pursuit  entitle  him  to  raidv 
as  a  public  benefactor. 

Mr.  Kiilim's  vv iitings  (;ii  the  subject  of  marl  were  (juite  voluminous. 
i'\)r  r(Ui  yi^ars  lie  conducted  the  Farmers^  lieffistcr,  an  agi'icultmal  jounnu, 
issued  n.ontlily  ::!  Petersburg  from  1833  to  1843,  in  v/hich  the  subject  ol 
liiai  i  oct'iijHeci  ;:  ])r()ininei!t  ]>lace.  But  his  fanu»  as  a  writer  is  chietly 
iniiit  on  liir'  K:;::<!;!  on  Crilcdreoits.  Jldnurcs^  an  octavo  volume  of  thivr 
i.'.'.udrrd  I'uiixv's.  v.hicli  ujoI;  position  as  a  standard  work  iniTiKMliately  or: 

its  ])lllil!C;lti(;:>. 

Tin:  i.iMi:sT().\E  nixaoN. 

Liiiu  . 'jLc  >  ovriiiiy  the  valley  of  Virginia  throughout  iis  length  in:i\ 
hrcadtli.  Soiiv^'  of  them  arc^  of  gi'cat  piuity  and  yiehl  limes  (spial  t;) 
any  I'n;::;  t  lie  liortli.  S(>ni'.\  too,  when  burned  Jind  ground,  yield  admirai.>l  • 
hydnuilic  <•(  inciLts.  Thc.se  last,  however,  would  not  make  limes  suit;  <l 
to  agriciiliuial  ]5urj)o>:cj .  Limestones  also  occur  in  several  places  west 
of  tli>*  great  \ alien.  The  Warm  Spring  Valley  is  a  limestone  formation, 
and  larL';e  aiciiS  in  Hii-Iiland  Comity  are  covei*ed  with  it;  while  still  fur 
tlier  \v{  .-^i    i!i  \vi:;ii  csr  ;io\v  the  border  counties  of  West  Virginia,  lime- 
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stones,  the  same  that  make  Kentucky  so  jjreat  a  p^*azin^  couutry,  aboimJ 
almost  everywhere,  and  impart  to  this  whole  section  its  distinctive  fea- 
ture as  one  of  the  iinest  grazinp:  countries  in  the  world. 

It  would  seem,  from  aU  we  can  pither,  that  very  little  lime  has  bail 
used  in  the  valley  as  a  fertilizer.  But  it  does  not'  follow  from  this  that 
applications  of  lime  to  limestone  lands  ai'e  not  beneficial.  On  the  con- 
tiary,  the  almost  universal  use  of  lime  in  Lancaster  an<J  other  limestone 
counties  in  Pennsylvania,  where  hipfh  farminiGf  is  the  rule  rather  than 
the  exception,  demonstrates  its  great  value  in  promoting  the  fertility  of 
the  soil.  The  experience,  indeed,  of  some  of  our  own  valley  farmers, 
who  have  used  lime,  goes  to  ])rove  the  same  thing.  East  of  the  Blue 
Eidge,  in  what  is  termed  the  IMethnont  division  of  the  State,  a  belt  of 
talcose  and  mica  slate,  of  varying  width,  traverses  the  counties  of  Fau- 
quier, of  Oulpeper,  Orange,  Lomsa,  Albemarle,  Buckingham,  IN'elson, 
Amherst,  Campbell,  Pittsiflvania,  and  Franklin,  following  a  direction 
mainly  parallel  to  the  mountain  crests,  and  consequently  running  north- 
east and  southwest.  A  line  traced  on  the  State  map  fmrn  the  month 
of  Snmmerduck  Bun,  on  the  Rappahanock,  through  Omnge  CouitHouse, 
Gordonsville,  Warminster,  on  the  James,  to  the  mouth  of  Aifher's 
Creek,  and  prolonged  to  the  southwest  into  Franklhi  ( !ounty,  would  in- 
dicate approximately  the  position  and  tUrection  of  this  belt  of  talcose 
rocks,  which  acc^ompanies  the  limestone.  The  limestones  occur  some- 
what.irregularly  along  this  line,  inteiTupted  or  in  layers;  not  contin- 
uous, but  outcropping  at  various  places  where  they  have  been  quarried 
either  for  building  or  burning  to  linu».  From  a  short  distance  above 
Scottsville  up  nearly  to  Lynchburg  the  flames  lliver  meanders  thrangh 
this  belt,  and  consequently  we  i\ud  the  limestone  exi)osed  at  numerous 
points  along  the  river,  and  favorably  located  for  (juarrying  and  water 
trans])ortation.  1  f  lim(»  suitable  for  agricultural  purposes  can  be  obtamed 
from  it,  this  cal(*iierous  belt,  running  through  a  section  the  soils  of  which 
areas  a  rule  delicient  in  lime,  must  i)rove  an  incalculable  blessing  to 
farmers.  Vaiions  analyses  of  tlies(»  limestones,  made  by  Professor 
Bogers  while  State  g(»oh)gist,  demonstrate  their  vaUie  for  all  the  puriwses 
to  which  lime  may  ho  applied.  C<msi(h»rable  variation  in  the  constit- 
uents are  reportecl  in  sjK»cimens  from  dilferent  localities,  sonu^  yielding 
a  lime  of  excellent  quality,  some  being  true  hydraulic  limes,  while  others 
(*ontain  a  considerable  jiroportion  of  magnesia.  How  far  th(»  invsence 
ol'tliis  mineral  may  aH'cct  its  value  for  agricultural  ])urpos(^s  the  writer 
is  not  ju'epared  to  say.  A  belt  similar  to  the  one  des(!ribed  traverses 
tiie  n<nthwcst  side  of  Fauquier  and  Loudon,  lying  along  the  west  side 
of  Bull-Kun  .Mountain.  At  several  localities  iu  this  belt  the  limestone 
hiis  been  burned,  and  is  said  to  have  yielded  lime  ol*  good-  quality  for 
l)uil(liiig  ])urp()S(  s,  but  we  have  no  inrormati<m  that  it  has  been  used  as 
a  fertilizer. 

It  is  within  the  recollection  oi'the  writer  that  the  owners  of  limekilns 
nhuig  rlauH^s  B'ver,  at  its  inters(*ctio:i  wit!)  th(»  belt  above  described, 
wen*  i:t  oiw.  X'uiio  nKidy  to  make  coutracts  with  the  TarnHTs  living  below 
lor  the  (i(  liven  of  agricultural  lime  at  their  landiugs  on  t\w  canal.  Only 
a  siiiall  <iuautity,  how(»ver,  was  taken,  and  no  valuable  result  was  ever 
reported.  It  was  believetl  that  t!ie  soils  near  tin*  river  did  not  require 
it,  and  thus  the  use  of  lime  throughout  the  district,  from  the  Blue  Itidge 
to  tide-water,  seems  to  have  made  no  progress  whatever.  At  the  same 
tiu!(»  tli(»  soils  are  believed  to  b(»  destitute  of  any  calcareous  ingredient, 
while  a  [)ortion  of  them  evidently  comes  under  the  head  of  ''acid"  soils, 
according  to  ih(»  nomenclature  of  Mr.  Kuliin,  as  is  indicated  by  the 
gi'owth  of  sorrel,  broomsedge,  huckleberry  bushes,  old-field  pine^  and 
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otl'or  sour  plants.  But  g:oiierally  the  soils  of  all  tbis  re^on  are  liigbly 
improvable,  restiiij^  for  the  most  part  on  a  basis  of  red  or  yellow  clay. 
Tlit^  red  soiK^  of  Albemarle  and  Goochland  are  proverbial  lor  their  fer- 
tility. Clover  ftTows  well  wherever  the  land  has  not  been  exhausted, 
and  plaster  has  a  Ime  efl'ect.  Shoald  lime  ever  become  accessible  at  a 
moderate  cost,  this  may  be  made  one  of  the  finest,  as  it  is  one  of  the 
most  salubrious,  districts  in  the  State. 

According  to  all  analogy  wo  should  expect  to  find  limestone  accompa- 
nying the  coal  uicasures  of  Chesterfield,  Henrico,  and  Goochland.  But 
not  a  trace  exists,  with  the  exception  of  a  thin  crystalline  deposit  of 
piue  carbouate  of  lime,  resting  immediately  on  the  granite  which  foims 
the  bed  of  the  coal  basin.  This  extensive  coal-field  is  thought  by  geolo- 
gists to  have  been  deposited  long  subsequent  to  those  of  other  coal 
districts,  and  therefore  not  properly  belonging  to  the  carboniferous  era. 
It  afibrds  the  only  instance,  it  is  behoved,  in  which  the  coal  is  superim- 
posed immediately  aboV^e  the  granite.  This  is  not  uniformly  the  ckse, 
however,  on  account  of  the  frequent  and  violent  dislocations  that  are 
lound  to  occur  in  every  part  of  the  basin  yet  explored,  and  which  in 
tlie  sinking  of  a  shaft  render  the  striking  of  a  seam  as  much  a  matter 
of  chance  4is  of  science.  Thus  far,  coal  has  been  raised  only  on  the 
eastern  and  the  western  boundary  of  the  basin,  which  is  from  eight  to 
ten  miles  in  width;  and,  from  the  great  dip  of  the  strata,  it  is  hardly 
possible^  it  will  ever  be  raised  from  thci  middle,  not  even  by  means  of 
drifts.  Already  there  are  numerous  pits  from  seven  hundred  to  eight 
hundred  feet  d(»ei)  within  a  mile  of  the  outcropping. 

The  line  coal  which  accumulates  at  the  mouths  of  the  shafts  has  been 
used  for  agiicultural  i)uiposes,  and  not  without  benefit.  But  the  effect 
is  perlui])s  only  mechanical,  bj'  improving  the  texture  of  hea\^  soils,  or 
contributing  to  the  warmth  of  those  which  are  cold  by  a  freer  admission 
of  the  sun's  rays. 

PLASTER. 

The  only  (extensive  dei)osit  of  gyi)sum  in  the  State,  as  far  as  we 
ha\  t»  any  knowledge,  is  situated  in  the  extreme  southwestern  por- 
tion, in  the  eonnti(»s  of  Smyth  and  Washington.  It  is  found  in  the  val- 
leys of  the  North  Ilolston  Kiver  and  of  Walker's  Creek,  between  Walk- 
er's Mountain  and  Clinch  Mountain,  and  stretches  along  these  valleys 
lor  forty  mill's  in  a  nearly  east  and  west  direction.  The  ])laster  occui\s 
as  boulders,  some  of  which  are  of  immense  size,  iuibodded  in  clay.  The 
dei)osit  is  !  elieved  to  hav(^  great  deptli,  and  practically  it  may  be 
regarded  as  inexhaustible.  The  l)eds  have  not  been  worked  to  any 
great  extent,  though  enough  has  becwi  taken  out  ti)  supi)ly  tlie  wants  of 
the  sunouncling  country.  It  has  found  its  way  also  along  the  Virginia 
;ni(l  Tennesset^  railroad  as  far  as  Liberty,  in  Bedford  County,  and  from 
this  and  oilier  ]/oints  on  the  road  over  the  mountain  into  Botetourt, 
and  some  is  sent  in  boats  down  the  Ilolston  Bivei*.  There  can  be  no 
<lonl)t  that  v.itli  eonvenient  access  to  a  market  by  railroad  or  water, 
with  transportation  at  reasonable  rates,  the  whole  State,  above  tide 
water  at  least,  eouid  be  supplied  with  ])lastcr  at  prices  considerably  less 
than  for  No\  a  Scotia  i)laster.  The  beds  are  several  mifes  from  the  rail- 
road, so  that  at  present  the  plaster  has  to  undergo  the  expensive  i)rocess 
of  hauling  in  wagons;  but  it  is  understood  that  eilbrts  are  being  made 
to  iret  a  branch  road,  or  tram-wav,  to  the  banks.  An  analvsis  bv  Pro- 
fessor  (liiham  makes  this  plaster  equal  in  all  i-espects  to  the  Nova 
Scotia. 
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THE  PKCULIAR   WANTS  OF  SOUTHET^N  ACmiCULTURE. 

Cotton  plauthi;;,  the  phKluct  of  which  is  largely  exported  and  \\hk\\ 
demands  constant  tillage,  and  the  occasional  hea^y  rains  falling  on  liglit 
plowed  ground  easily  washed,  tends  poweifnll}'  to  denude  and  impoveri>'h 
th^  soil.  As  no  cotton,  grain,  or  tobacco  oan.l)e  raised  without  cultivn 
tion,  and  frequent  heavy  rains  are  as  distiiTctive  in  their  character  a*. 
any  other  feature  of  our  climate,* fertility  can  be  maintained  in  long-cul- 
tivated fields  only  by  restoring  to  the  soil  in  jsomo  way  the  elements  of 
crops  removed  partly  by  washing  rains  and  partly  by  fertiliziD^j 
atoms  consumed  in  the  giowth  of  cultivated  plants.  Hence,  planting: 
industry'  in  a  semi-tropical  climate  recpiires  for  its  highest  usefidnoss 
and  success  far  more  numure  derived  from  sources  outside  of  the  plan- 
tation than  ordinary  farming,  or  mingled  grass  and  grain  culture  with 
stock  husbandry.  Under  the  latter  system  the  farmer  has  superior 
advantages  for  the  home  production  of  fertilizers  from  live  stock,  that 
give  a  profit  independent  of  their  manure.  Fields  seeded  to  i>ermaneiit 
grass  or  in  clover  are  generally  exempt  from  injurious  surfa<?o  washing;!:, 
while  all  the  fertilizing  substances  contained  in  a  rich  turf,  and  in  the 
valuable  roots,  stems,  and  leaves  of  clover,  arc  drawn,  in  part  at  least, 
from  the  atmosphere  and  the  deep  subsoil.  To  exclude  from  cotton 
l>lantations  all  clover,  grass,  culture  and  stock  growing  is  not  ^vis<^ 
unless  one  uvdy  command  at  a  low  price  concientrated  commercial 
manures  that  v»'ill  at  once  maintain  the  fruitfulness  of  every  field  and 
return  a  satislactor3'  i)r()fit.  Commendable  eiibrt'S  have  been  made,  and 
are  still  in  progress  and  increasing,  to  supply  manures  of  this  character. 
'Aey  are  essentially  such  elements  of  fertility  as  disintegrated  rocks 
yield  to  the  best  clay,  sand,  and  soils.  Such  plant-food  as  rain  wator 
and  the  atmosphere  su])ply  over  every  i)oor  field  :is  generously  as  over 
those  most  i)roductive,  are  to  a  lai'ge  extent  l(»ft  out.  Concentration 
means  the  exclusion  of  all  atoms  in  manure  that  <»x])erience  proves  to 
be  of  less  valuQ  than  those  retained.  A  fertilizer  that  has  no  greater 
value,  i^ouiid  for  i)onnd,  than  common  yard  and  stable  manure,  will  not 
bear  long  and  expensive  trans])ortation,  if  the  planter  obtained  it  in  the 
first  instance  for  nothing.  Concentration,  therefore,  is  a  matter  of  th;- 
greatest  ]>ractical  importance  when*  land  by  the  hundred  million  acres, 
riMnote  from  commercial  centers,  is  to  be  fei'tiliz(»d  by  commemni 
manures.  As  far  as  th<^  planter,  farmer,  or  stock  raiser  sends  a  bale  o\ 
cotton,  l)arr(»l  of  tionr,  or  fat  steer  to  mark(»t,  which  takes  from  the  soil 
a  ]>art  of  its  indispensable  idiosphates,  sul])hates,  jmtash,  and  other 
bases,  tlie  principle  of  re.stitution  should  be  applied  and  comiM^nsation 
made,  if  n(»ed  be,  by  the  return  of  the  fertilizing  substances  named.  A 
nation  of  farmcTs  and  ])lanters  who  cnltivate  i)oor  land  without  nmnuiv 
must,  iVoni  the  necessities  of  the  case,  supi)ort  half  of  its  entire  ])opuln- 
tion  in  ])()verty,  ignorance,  and  a  low  standard  of  material  and  moral 
comfort,  rnproductive  labor  enriches  no  one,  whih*  it  denies  thai 
*'hoi)e6f  leward''  which  is  the  v(tv  liie  and  insj)iratii)n  of  happy  indns- 


C  OXPKNTKATKD  FERTILIZERS  IN  THE  SOUTHERN  RTATE5*.       397 

try,  A  nation  heavily  in  debt  cau  ill  aflford  to  cultivate  land  too  poor 
t4)  rot  urn  more  than  a  bare  subsistence  to  tlie  millions  that  live  ii]>on  it; 
;iiid  it  is  still  worse  economy  to  imiioverish,  from  the  lack  of  niannro, 
th(i  tiuitfiil  lands  that  remain  to  us  of  our  noble  inheritance.  Not  only 
our  cotton  p:rowing  interest  in  the  South,  but  our  wheat  and  corn  grow- 
ing interests  everywhere,  demand  the  raw"  material  for  making  crops  at 
rhG  cheai^est  rate  it  can  be  furnished  by  the  best  talent,  science,  and  art 
iu  the  country.  Let  us  examine  some  oT  our  resources  in  the  ]>lanting 
States  to  supply  the  essential  food  of  plants. 

.SALTPETER  CAVES  IN  THE  SOUTIL 

• 

It  is  a  historical  fact  of  no  inconsiderable  agiicultuml  imiwrtance  that, 
doling  the  last  war  with  Great  Britain,  when  our  coasts  were  blockaded, 
siUtpeter  was  made  for  gunpowder  from  the  nitrate  of  lime  taken  from 
iho  Mammotli  Cave  in  Kentucky.  Similar  caves,  but  less  in  extent,  in 
SoTih  Alabama,  Middle  and  East  Tennessee,  and  Virguiia,  furnished  a 
large  but  unknown  (quantity  of  this  nitrate  during  the  recent  civil  war. 
One  of  these  niter-jnoducing  caves  exists  on  the  farm  of  Dr.  Lee, 
about  twenty-live  mile^s  below  Kuoxville,  and  another  on  the  fann  when' 
>ie  resides,  ueai'  the  French  Broad  Itiver,  iu  Knox  County.  The  suc- 
ressfiil  use  of  nitric  acid,  in  combination  with  potash,  soda,  lime,  and 
uiagnebia,  as  a  fertilizer,  leaves  no  room  for  doubt  that  a  pound  .of 
iiitrogeu  in  this  form  is  not  less  valuable  as  plant-food  than  an  equal 
weight  in  the  fonii  of  ammonia.  Therefore,  whoever  can  produce  the 
uitiate  of  liHie,  in  a  cave  or  elsewhere,  may  i)roduce  the  most  \Saluabk^ 
constituent  in  l*eni\Tan  guano,  an  imported  manure  worth  eighty  dol- 
hus  a  ton  in  Baltimore,  and  ninety-five  dollars  a  ton  in  several  southern 
cities.  De])rive  tliis  expensive  manure  of  its  nitrogen,  and  its  market 
salue  V.  ill  fall  at  once  to  less  than  hidf  of  its  present  juice,  although  the 
average  qniuitity  of  nitrogen  contained  in  it  does  not  exceed  twelve  i)er 
tN^nt. 

Aij  a  souice  ./i  assimilable  nitrogen,  nitrificution  is  a  matter  that  well 
(l;.s<ii'\'es  the  study  of  every  ])lanter  and  farmer.  It  is  not  more  certain 
thiit  eomuiou  mold  and  toad-stools  grow  on  a  dung  heap  than  that 
-aitpeter  will  iiiow  at  the  expense  of  atmo8i)heric  nitrogen  and  oxygen, 
riuder  favoi  ir.u  conditions.  Nitric  acid  probably  exists  more  abumlantly 
in  Chili  and  rent,  in  coml)inati<m  with  soda  a*s  cubic-niter,  than  in  any 
other  countries;  and  it  is  found  under  conditions  that  forbid  the  idea 
that  the  acid  has  a  vegetable  or  animal  origin.  Nitrification  appears  to 
reseinble  combustion,  with  this  ditterence:  carbon,  hydrogen,  sulphur, 
and  ]jlios])]:()rus.  burn  and  form  acids  without  the  aid  and  iu*esence  of 
any  ljas(  lo  wultv  with  the  acid  gejierated ;  while  the  combustion  of 
uitropcn  witli  oxygen  re(|uires  the  aid  of  a  i)resent  alkali  or  alkaline 
base  to  <(>nil)iue  with  and  take  up  nitric  acid  as  fast  as  it  is  forme<l. 
l>Mayiii.u  aiiiinal  or  vegetable  niatter  liberating  nascent  nitrogen  in  the 
pn-sence  oi  linie  in  our  caves,  of  soda  in  Chili,  and  potash  in  many 
places,  may  ln',  and  i>robably  is,  necessary  to  start  the  formation  of 
nitric^  acid  ;  but  nitrification  once  going  on,  with  an  abiuidant  supply  of 
oxygen  and  nitrogen  present,  and  lime  gieedy  to  consume  the  acid  as 
Mjon  as  formed,  much  more  niter  appears  iu  the  residt  than  the  organic 
niatter  will  ;iccount  for  by  the  nitrogen  su])plied.  Precisely  what  vary- 
ing conditions  cAtiuguish  the  chemical  action  .called  nitrification  jure  not 
known.  The  subject  losi^s  some  of  its  practiced  importance  on  lime- 
stone land,  from  tin*  fact  that  \vith  clover  and  a  little  plaster  we  can 
draw  assimilaJ)l(»   nitrogen  directly  from  the  atmosphere  cheaper  in 
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all  oiir  lields  than  wc  can  produce  it  in  caves  or  elsewlien*,  to  be 
used  as  a  manure.  The  consumers  of  Peruvian  guano  i)ay  more  for 
assimilable  nitrogen  than  it  is  fairly  worth.  Bringing  nitrogen  Irom 
Peru  to  this  country  and  Europe  for  manure  is  about  as  wise  as  the 
trans]>ortation  of  brick  from  Holland  to  build  houses  on  the  clay  baukn 
of  Albany,  New  York,  and  from  England  for  a  similar  puriK)se  in 
the  colonies  of  Virginia  and  Maryland.  On  non-calcareous  soils  the 
nitrate  of  lime  may  be  used  at"a  large  profit.  It  is  worthy  of  remark 
that,  in  the  absence  of  an  alkalioe  base,  nitrogen  liberated  from  decay-  • 
ing  substances  unites  with  hydrogen  to  form  one jfammonia)  in  prefer- 
ence to  combining  with  oxygen  to  form  an  acid.  The  chemistiy  of  the 
dung-heap  and  of  all  agiicultural  salts  is  alike  in\iting  and  instructive, 
and  it  is  strange,  or  at  least  unfortunate,  that  planters  and  farmers 
who  invest  thousands  in  acids  aud  alhilm  for  manure  every  year,  are  so 
imwilling  to  study  their  mutual  affinities,  origin,  and  agricultural  force. 
The  action  of  lime  in  saltpeter  caves  suggests  its  use  in  composts,  on  the 
farm,  and  as  a  fertilizer  in  the  soil  everywhere.  If  lime  in  rocks  and 
soils  does  not  augment  fniitfulness,  why  are  the  limestone  districts  in 
Virginia,  Kentucky,  Tenoessee,  and  Alabama  (not  to  name  those  in  New 
York,  Pennsylvania,  and  Ohio)  so  remarkable  for  their  fertility  f  lime 
as  the  base  of  an  acid  will  convey  into  the  circulation  of  agricultural 
l)lants  carbon,  nitrogen,  chlonne,  sulphur,  and  phosphorus ;  but  all  these 
elements  of  crops  must  be  in  the  soil,  within  its  reiich  and  in  an  avaUa- 
bio  form. 

Having  briefly  noticed  nitrogen  in  connection  with  lime  as  a  fertilizer, 
phosphonis  will  next  be  considered  as  it  is  found  in —         • 

THE  BONE  PHOSPHATES  OF  SOUTH  CAROLINA. 

There  is  reason  to  believe  that  the  richest  deposit  of  bone  phosphates 
on  the  continent,  and,  as  far  as  known,  in  the  world,  exists  in  South 
Carolina,  not  far  from  Charleston.  Dr.  Pratt,  of  that  city,  whose  ana- 
lytical researches  developed  the  full  value  and  significance  of  this  won- 
derful mine  of  phosphoric  acid,  says : 

*'  This  bed  has  long  been  known  in  the  history  of  the  geology  of  South 
Carolina  as  the  '  Fish-bed  of  the  Charleston  basin,'  on  account  of  the 
abundant  n^mains  of  marine  animals  found  in  it ;  Professor  Holmes,  of 
Charleston  College,  having  not  less  than  00,000  sharks'  teeth  alone,  some 
of  them  of  enormous  size,  weighing  from  two  to  two  and  a  half  pounds 
each.  The  bed  outcrops  on  the  banks  of  the  Ashley,  Cooper,  Stono, 
Edisto,  Ashepoo,  and  Combahee  KivcTs ;  but  is  developed  most  hea^oly 
aud  richly  on  the  fonner,  and  has  been  found  as  far  inland  as  forty  or 
fifty  miles.  Near  the  Ashley  lliver  it  paves  the  public  highways  for 
miles;  it  seriously  impedes  and  obstnicts  the  cultivation  of  the  land, 
aft'ording  scarcely  soil  (Miough  to  hill  up  the  cotton-rows;  and  the  phos- 
))hates  have  for  years  past  l)een  tlu'own  into  ]>iles  on  the  lawns  and  into 
causeways  over  ravines,  to  get  them  out  of  the  reach  of  the  plows.  It 
underlies  many  scjuare  miles  of  surface  continuously  at  a  dei)th  ranging 
from  six  inches  to  twelve  or  more  feet;  and  it  exists  in  such  quan- 
tities that  from  iWi^  hundred  to  a  thousand  tons  underlie  each  acre. 
In  fact,  it  seems  there  an*  no  rocks  in  tliis  section  Avhich  are  not  phos- 
l)liates." 

From  these  fossil  bcnes  an<l  Uioth  the  AVando  ^lining  and  Manufac- 
turing Company  of  Charleston  have  made,  with  other  ingi'cdients,  a 
fertilizer,  which  is  sold  at  sixty  dollars  a  ton,  which  proves,  in  many 
instances,  equal  in  value  as  a  manure  to  Peru\ian  gmmo  that  costs 
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oi^^bty  (lollai*s  a  ton.  Others  are  successftdly  manafactoring  soluble 
])l)ospbi]tos  I'rom  these  organic  remains.  Bones  of  fresh-water  animals, 
and  still  more,  perhaps,  of  land  animals,  are  found  with  those  grown 
ill  salt  water.  Indeed,  there  is  no  reason  why  this  great  "  Fish-bed 
of  the  Charleston  basin,"  as  Professor  Agassiz  named  it  more  than 
twenty  years  ago,  should  not  supply  soluble  phosphoric  acid  in  its  most 
available  form  ;  for  the  bones  of  the  mastodon  stiU  retain  some  two  and 
a  Jjalf  per  cent,  of  their  organic  matter,  and  yield  on  analysis  eighty- 
tive  per  cent,  of  bone  phosphates.  Restore  the  fat^  gelatine,  water,  and 
carbonate  of  lime  that  existed  in  these  organic  bodies  when  the  animals 
(lied,  and  the  phosphates  will  be  reduced  from  eightj'-flve  per  cent,  to 
about  fifty-five  per  cent.  Time  has  eliminat^ed  elements  of  little  value 
as  plant-food  (except  nitrogen)  in  fresh  bones,  and  thereby  concentrated 
pbosphonis  into  a  smaller  volume  for  distant  transjwrtation  and  use  as 
a  nianiu'e. 

After  citing  the  results  of  thirty  analyses  of  as  many  samples  of  these 
extensive  deposits,  some  nodular,  hard  conglomerates,  once  thought  to 
be  silicious  fossils,  and  some  the  soft  debris  of  bones,  with  a  part  of  .the 
organic  matter  still  remaining.  Dr.  Pratt  sums  up  their  advantages  in 
these  words : 

"  1st.  The  percentage  of  the  phosphate  of  lime  is  high.  2d.  Tlie  car- 
bonate of  lime  and  phosphate  of  iron  and  alumina  are  unusually  low. 
.'^1.  Its  composition  is  more  uniform  and  regnlar  than  that  of  any  other 
known  stratum  of  a  similar  nature.  4th.  Its  mechanical  or  physical 
qualities  are  such  that  it  is  easily  ground.  5th.  It  contains  no  mineral 
l>bospbate,  but  is  without  doubt  purely  animal  in  its  origin. 

'•With  tbese  immense  advantiiges  in  its  favor,  we  may  fearlessly 
throw  it  on  the  market,  and  feel  that  in  one  other  product,  besides  cotton, 
rice,  and  lumber,  we  are  independent  of  the  world." 

A  citation  indicative  of  the  extent  of  this  available  mass  of  bone 
earth,  in  addition  to  those  above  given,  may  satisfy  cautious  readers. 
The  same  author  states  in  another  place,  that  "the  area  of  this  bed  con- 
taining i)hospbates  of  good  quality,  and  in  workable  quantity,  so  far  as 
known  and  examined  by  the  writer  in  person,  is  not  less  than  forty  or 
fifti/  square  miles;  though  from  samples  I  ha va  examined  from  beyond 
these  limits,  I  am  led  to  believe  that  the  rock  will  be  found  of  good  or 
in<litt'erent  rjuality,  and  in  greater  or  less  quantity',  over  an  sirea  of 
several  liuudred  scjuare  miles." 

iSo  large  a  supply  of  ))hosphorus  of  animal  origin  in  or  near  the  center 
of  tb<  best  eottoii-growing  country  in  the  world,  whether  long  staple  or 
short,  is  a  fact  hardly  less  imi>ortant  in  its  financial,  commercial,  and 
inauufaetming  aspects  than  in  its  agricidtunU  significance.  Nothing 
will  eontiibute  so  much  to  keep  th(^  nation's  large  and  gi-owing  foreign 
trade  in  a  sate  and  profitable  condition,  yielding  an imuifmse  revenue  by 
iinnoit  Tnities,  as  tlie  cheap  production  of  cotton  iinder  a  system  of  til- 
lii'^v  and  jjlantation  economy  that  will  imi)art  a  high  degiee  of  fniitful- 
uess,  in  i»erpetuity,  to  all  our  planting  lands;  as  naked,  gidlied,  aban- 
doned (5l(l  lields,  tliey  are  valueless ;  but  with  good  concentrated  manure, 
(  asily  drilled  in  with  cottonseed,  they  often  return  an  annual  profit 
of  jrom  J^IO  to  J?  100  ]»er  acre;  crops  ranging  from  live  hunched  to  a 
tlion^and  ]>ounds  of  gooil  merchantable  cotton  are  raised  by  the  aid 
of  ciuiiiii'Tciiil  fertilizers.  xVt  twenty  cents  a  pound,  the  profits  are 
most  satisfactory  to  the  i)lanter  and  nmnufacturer  of  suiK'rphos- 
pliates. 

Dr.  Pratt's  *Clieiuical  Ilistoiy'' of  South  Carolina  phosphates  has  the 
follovvinu"  tables,  on  pages  20 and  21: 
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Tnhxthiird  rt^ulti  of  anabhc^  made  in  the  moniha  of  August  and  tS€ptcmbci%  16G7,  iof^therwUh 

rfnv  aualyocs  of  other  chemistSyfor  comjyarison. 
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I      '      r 
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Alkalies,  mngncsiu,  sulphatoi),  chloridc8,  fluorideis  water,  Sec,  not  fritlniuted. 
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now  TO  UTILIZE  BONK  PIIOSrilATES. 

Wlieu  separated  from  all  impurities,  l»y  waj^hiiif;:  or  othenvise,  as  fur 
as  practicable,  i)hospliate8  should  be  brokeji  tine  er.ough  to  grmd  be- 
tween heavy  millstones,  Avliieh  should  be  dressed  to  do  as  i)erfect  work 
as  i>o.ssible.  The  liner  the  flour  is  ground  the  easier  its  particles  dis- 
solve in  any  acidulated  wflter.  Thorough  drying  before  grinding  favors 
extreme  comminution  'sfhen  reducing  th(>  rock  to  powder.  How  far 
heat  may  be  profitably  carri(vl  to  aid  in  the  complete^  disintegKition  ot 
bones  or  bone  idiosphates,  c^xperiiiKMits  will  determine.  When  i)roi>erly 
grountl  tlu»  iertilizers  may  be  handed  over  to  farmers  and  phmtors  for 
solution  in  that  jvdmirable  crucibh*  known  as  a  hot,  fermenting  dung- 
lieap. 

It  is  true  thiit  the. sulphate  of  lime  obtained  by  treating  groniid  bones 
or  guiMio  v>it]i  oil  of  vitriol  is  valuable  as  a  manure;  but  gypsiun  will 
supply  the  saiiu*  fertilizer  at  less  than  half  the  co.st  of  the  \itiiol. 
Economy  demantls  that  cultivators  of  the  soil  purchase  sulphuric  acid 
in  the  slKi])e  of  land  ])laster,  not  in  the  form  of  a  scjiarato  acid,  as 
ap])lieil  to  bone  phosphates.  But  as  souk*  families  buy  wheat  floiu'  after 
it  is  baked  into  lm»ad,  so  many  farmers  may  jm^fer  to  purchase  i)lant- 
food  ready  cooked  ibr  use. 

A  late  rtund)er  of  th(»  Jcmrnal  of  the  Koyal  Agricultural  Society  of 
l^ngland  contains  an  elaborate  paper ''On  tlio  solubility  of  phosphatic 
materials  with  relcreiice  to  the  ju-actical  ellicacy  of  the  various  forms  in 
which  ])oiies  an*  used  in  agiiculture."  by  Dr.  Voelcker,  chemist  to  the 
society.  His  I'esearches  have*  been  thorough,  and  are  reliable.  He  says: 
'^  ilighi>ressur(^  steam  renders  bones  so  brittle  that  they  can  be  easily 
round  into  tine  i)owd<T,  which  is  r<'a<lily  assimilable  by  x>lants.^ 
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This  is  all  that  any  plants  need  in  a  manure.  He  continnes: 
*'  Bone-meal  prepared  by  bigb-pressnre  steam  coutains  not  much  less 
uitroj^en  than  ordinary' bone  dnst.and  as  a  manure  is  far  more  eflScacious 
and  vahiable  than  the  latter.  Placed  in  a  heap  with  ashes  or  sand,  and 
oceasionally  moistened  with  liquid  nmnure  or  water,  bone  enters  into 
piitrei'uction,  and  becomes  a  more  soluble  and  energetic  manure  than 
or<linarv-  boue  dust.  An  excellent  way  of  making  bone  dust  soluble,  it 
umy  also  be  mi^ntioned,  is  the  Norfolk  plan  of  putting  it  into  alternate 
layers  between  fresh  lai*m-yard  manure,  and  letting  both  ferment  together 
in  a  eonieal  heap,  covered  up  with  earth,  to  prevent  the  loss  of  any  fer- 
tilizing matter,  and  secure  it  from  penetration  by  heavy  rains.'' 

Noriblk  farmers  have  long  been  distinguished  as  the  best  in  England, 
which  is  equivalent  to  saying  they  are  tiie  best  in  Europe,  and  in  the 
world.  AVhile  many  thousands  in  Great  Britain,  on  the  Continent,  and 
in  America,  use  expensive  sulphuric  acid  to  dissolve  bone  pbosi)hates, 
Nortbllv  farmers  a(x;omi>lish  the  same  result  by  warm  carbonic  acid, 
water,  and  nitrogenous  substances  in  fermenting  manure.  At  the  market 
price  of  sulphuric  acid  in  the  South,  planters  now  pay  as  much  for  one 
poiuid  in  su[)en)hos])hates  as  ten  pounds  of  the  South  Carolina  bone 
tlour  ought  to  cost  at  the  mills  where  it  is  ground.  The  chemistry  of 
plant  and  aniuml  tbod  and  nutrition  will  never  do  much  for  agriculture 
before  the  true  economy  and  principles  of  this  science  are  carried  home 
to  the  liix^side  and  understanding  of  the  men  who  own  smd  ciUtivate 
the  soil,  rarmei^s,  who  are  large  consumers  of  acids,  sdkalies,  and  alka- 
line earths,  ought  to  study  all  their  chemical  relations  in  compost  heaps, 
soils,  ])lants,  and  animals.  Ever^'  farmer  and  planter  should  be  able  to 
incpiin^  understandiugly  in  what  way  natiure  dissolves  the  apparently' 
insoluble  carbonate  of  lime,  phosphate  of  lime,  and  silicate  of  potash  in 
s(jils,  to  promote  the  growth  of  plants.  There  is  no  reason  to  believe 
that  snlj)hun('  acid  is  in  any  way  applied  to  that  object.  Carbonic  acid, 
;ind  others  of  vegetable  origin,  are  sufficient  for  the  purpose.  Water 
charged  with  carbonic  acid  (the  cheapest  acid  known)  dissolves  the 
carbonate  of  lime  fively,  acts  sensibly  on  the  silicates  of  lime,  potash, 
and  soila,  and  on  boiju  phosphate  reduced  to  a  fine  powder.  Strong 
\'inegar  (ran  1^}  made  from  sorghum  sirup,  and  used  as  a  solvent  on  the 
larin  eheai>er  than  sulphuric  acid  can  be  bought  and  used  for  agri- 
cultural ])uri>oses.  In  a  word,  the  same  organic  acids  formed  in  decay- 
ing dung-he^ips  and  in  good  soils,  that  render  the  mijieral  elements  of 
crops  a\  ailable,  as  obtained  from  particles  of  feldspar,  Inica,  hornblende, 
Hni.l  other  conipound  minerals  ais  they  exist  in  clay  and  sand,  are  at  the 
service  of  the  farmer  to  bring  South  Carolina  bone  phosphates  into 
sf»lutioii.  Give  us  the  osseous  remauis  of  extinct  vertebrated  animals 
as  ]uuv,  as  tlnrly  ground,  and  as  cheap  as  possible,  and  southern  plant- 
<r>  iind  farmers  will  do  all  else  that  is  necdftil  to  reorganize  them  as 
jians  ot'  living  beings. 

Till:  sf)i  i:ci:s  of  riiospnouus  and  suLniuu  us'  soils. 

\Vhile  eumineri'ial  enteqmse  explores  every  sea  to  tind  islands  and 
ro<*ks  eovered  with  the  excrements  of  birds  to  be  imi>orte<l  and  used  as 
i^iauure;  and  whik*  geologists  and  chemists  search  earnestly  in  the  beds 
<  •!*  post-plioeene  rivers,  lakes,  bays,  and  estuaries  for  the  bones  of  land  and 
Si-a  monsters  develo]>ed  in  an  ago  when  oysters  m  Georgia  biult  up  banks 
»  r  their  shells  two  IiundnMl  feet  in  thickness,  with  specimens  still  found 
one  hundred  miles  I'rom  the  Atlantic,  that  measure  from  eighteen  to 
^v^c'ntv  inches  in  length,  and  elephants,  raastoilons,  crocodiles,  and 
'20 
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sbjivks  jitrainecl  a  grow-tli  still  more  incredible,  fanners  should  have 
iNiiftk'MMii  ainbitioii  and  professional  pride  to  looii  into  their  own  soils, 
svJ)?oils,  and  rocks  l'c»r  a  homo  6n])ply  of  phosphorus,  sulphur,  potasli, 
and  other  snbstances,  witliout  which  no  crop  can  pow.  in  the  Patent 
Ofti('(»  Keport  for  1850  may  bo  found  an  essay  of  nearly  a  hundi-ed  pagfcs 
on  tlio  *'  Ktndy  of  Soih',"  "^  which  all  the  elonienta  of  cultivated  plauts 
aro  traood  to  tlu^ir  source. 


plfttit 

lia.s  fnnii  sevonty-iive  to  cifrht>  per  cent,  of  phosphoric  acid  and  iwt- 
ash  IIS  ncccssi^.ry  constituents;  and  while  the  soil  lias  a  plenty  of  phos 
plio]\'t  of  iron'and  insoluble  silicate  of  potash,  tl:o  laciv  of  available 
])hos?)horic  acid  and  potash  often  reduces  the  yield  more  than  onc-liall". 
Crops  of  corn  and  cotton  are  also  diminished  under  like  circumstana\s. 
when  their  elements,  althouprh  present,  are  unavailable.  All  such  lands 
need  marl  or  lime,  by  which  the  phosphorets  and  snlphurets  of  iron  tue 
changed,  or  rather  mad(s  to  produce  j^iisum  and  bone  earth.  The 
phosphate  of  alumina  is  d'^composed  also  by  lime,  yielding  a  bone  phos- 
])hate.  Bulphur  in  combination  with  iron  is  converted  into  an  acid  by 
lime,  wilh  whi(!h  it  unit(»s  to  form  the  sulphate  of  lime,  which  is*  host 
known  as  jicypsum  or  land  plaster.  The  i>ower  of  lime  to  prcMluce  both 
])lios])hori(j  and  sul])huric  acids  in  soils  where  neither  existed  before, 
^ivcs  to  the  marl  beds  which  extend  from  the  Chesapeake  Bay  to  the 
Kio  Grande  great  a<a^cultural  imi>ortance.  Lime  often  eliminates  pot- 
ash and  magnesia  from  their  insoluble  silicates  in  a  similar  manner. 
Clay  roasted  with  lime  gave  Dr.  Voelcker  about  twice  as  much  potash 
to  rain-water  as  that  roasted  without  lime.  It  is  impossible  to  account 
for  th(^  greatly  increased  growth  of  walnut,  hickory,  and  i>oplar  forest 
trees  on  our  own  limestone  lands,  which  contain  fourfold  more  potash 
anil  magnesia  in  their  cells  and  tubes  than  smaller  trees  have  that  grow 
on  similar  clays  nearly  destitute  of  lime,  without  conceding  the  power 
of  this  alkali iio  earth  to  decompose  the  silicates  of  potash  and  mag- 
nesia ;is  derived  from  their  parent  rocks,  and  thereby  su])ply  ix)tash  and 
magn<^siM  Jis  well  as  lime  to  these  magniiicent  plants.  The  fertility  and 
general  durability  of  our  best  lime  soils  are  well  known :  yet  lime  is  not 
potash,  nor  maglir^sia,  nor  chlorine,  nor  soda^  nor  sulpliuric,  nor  phos- 
])horic  acid — Mil  of  which  api>ear  in  our  annual  crops  of  grain,  grass,  and 
otlier  st;i])les.  Lime  elkninates  these  from  insoluble  minerals  as  nat- 
nully  iis  it  tbrms  the  stone-like  covering  of  all  shell-fish,  and  tlie  base 
of  ;:ll  i.iicrnal  skeletons.  Its  relations  to  plant  life  and  animal  life  may 
be  (il»jriue,  but  they  are  obviously  most  intimate  and  enduring,  com- 
j.iciicinu*  with  some  of  the  oldest  sedimentary  rocks,  which,  in  the  Alle- 
.«:ii:Miy  range  of  mountains,  I*rofessor  Kogers  estinmtes  at  40,000  feet 
ill  iliickncss.  During  all  the  unknown  and  apparently  almost  unlim- 
iiv<l  ;;{ :>k)gical  ages  in  which  these  mountains  of  sea-boni  rocks  have 
1>: « :i  .,i{sv,iy  growing,  and  serving  as  the  cemetery  of  exi)iring  species 
iin<t  5.'{  iicia  of  animals,  as  well  as  of  individuals,  these  beings  have  used 
Www  In  rover  all  their  shells,  and  to  give  solidity  and  strength  to  every 
\)ir.\v  m  tUrnv  bodies.  An  element  of  fertility  used  by  natui'o  so  largely 
;iii(l  ('i!<lnringly,  thinking  farmers  will  not  long  neglect. 

CALCAKEOUS  MAELS  AND  POTASH  OBEENSANDS. 

Xo  owner  of  a  naturally  poor  clay  or  sandy  farm  on  the  Atlantic  slope 
of  the  L^nitcd  States  can  visit  the  rich  calcareous  soils  to  be  found  iu 
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Ti.n;i\  ;!'  il:^  wrsirrn  and  southeiii  States  without  wisbin^  to  tiy  tlie 
«tii:»;K  y  Oi"  ii:i:<',  ii:iiri,  or  p'eeusaad  lor  the  impiovonunt  of  his  com  par- 
iirivriy  >-^  iilf  i:j:i«l.  (Tovenior  Ilaminoiul  lia?  ii])])lietl  some  300,000 
iM]-]ir::-  (.r  sljtii  j^vM'l  liom  Shell  BluU',  on  the  Savnuiiah  Kiver.  in  Geor- 
:;:;..  i.»  iii.-  ]»l:ii;».iPon  at  Silver  Dluii",  on  the  South  Carolina  hide  of  the 
.i-iu-  livx-r.  ^vitli  cniin*  sati.st'aeiior.  Mr.  iJ.  JiUr«»;w\u,  o^  ii^orthamptou 
i'!j;ii:,,v.  Niirtli  Carolina,  (a  large  and  sueeessfnl  farmer,)  says  that  "no 
::(>iil  li.ii.v'  is  >:k)  valuable  as  a  good  marl  pit.*-  The  late  Thomas  Affleck 
^-.liti's: 

••  Lime  is  an  a.bsolutcly  indisjx*usable  ingredient  in  the  soil  in  which 
liTiit-ini's  oT  any  kind  ai^e  giown,  and  csi)eeially  the  apple  and  pear. 
I'ntil  I  was  <-onvin<  ed  of  this  faet,  1  found  gi-eat  ditliculty  in  pnMlueiug  a 
li'.*aitiiy  and  vigorous  p*owth  ui)on  many  varieties  of  the  api)le.  By 
marliiiff  i  removed  the  dillieulty;  the  wooil  became  short,  jointed,  and 
healtljy.  tlx.*  foliage  abundant  and  persisting  until  frost,  the  fniit  large, 
sound,  :iT:d  free  from  specks  and  blemishes,  such  as  befoiv  disligured 
soiTh*  kinds/' 

Twenty-:  wo  years  ago  cotton  sold  in  Augusta,  Georgia,  at  five 
cents  a  1  <)uim1.  and  fresh  laud  in  the  southern  and  southwestern 
parts  nf  ill',*  State  could  l>e  bought  at  ten  cents  an  acre.  The  price 
paid  for  rot  ton  was  too  low  to  do  more  than  return  Huiall  wages  for 
the  labor  of  rtiising  it  on  rich  land,  without  restitution.  Hence  planting- 
lands,  whether  rich  or  ])oor,  sold  at  mere  nominal  ])riceR.  Now  cotton 
is  worth  at  least  lifteeu  cents  per  pound  in  gohl,  and  the  i-aw  m.iterial 
for  making  it  more  than  five  times  its  value  in  1847.  Whatever  concen- 
trat(»d  lertilizers  may  be  extracted  from  marl,  and  the  greensands  ot 
Now  Jersey,  and  in  States  south  of  it,  have  an  excellent  home  market^ 

which  time  is  more  likelv  to  increase  than  diminish. 

« 

T!ie  greensjnds  of  New  Jersey  are  so  extensive,  and  so  rich  in  potash, 
that  nothing  is  hazarded  in  saying  that  millions  of  tons  of  this  alkali 
exist  therein,  w  hieh  science  and  art  may  yet  extract,  perhaps  verj-  much  as 
cc^mmon  v.ood-ashes  are  made  to  give  up  their  soluble  iM)tash  for  domestic 
use  and  commercial  and  manufacturing  purposes.  It  is  more  than  prob- 
able tiiat  many  unsuccessful  attempts  were  made  to  extract  good  com- 
mercial peaiiash  from  wood-ashes  before  any  one  could  claim  snecess ; 
but  these*  re]>eated  failui-es  did  not  prove  that  all  efforts  in  that  direc- 
tion niust  end  in  lailure.  Southern  agriculture  wants  a  vast  amount  of 
potasli,  which  greensand  contains  in  quantities  apparently  inexhaustible. 
As  J'armers  and  ])lanters  we  do  not  need,  nor  want,  the  silicious  sand, 
nor  the  alumina,  nor  the  iron,  nor  the  lime  that  may  be  found  in  the 
same  bed  w  itli  i)otash.  Throw  out  these,  and  we  will  pay  a  fair  price 
in  cotton,  wlieat.  com,  meat,  and  tobacco  for  the  precious  alkali. 

(iond  marls  so  abound  in  the  States  of  3Iaiyland,  Virginia,  North  Caro- 
lina, Soutli  Carolina,  Georgia,  Alabama,  Florida,  Mississippi,  Louisiana, 
Tex;i^.  anl  Ark;ir.s;is,  all  of  the  same  geological  age  and  formation,  (the 
pli'K'tu-:  (»f  I.yrll.i  that  their  presence  or  absence  on  the  ground  or  under 
iis  vurfaee  is  mainly  a  f|uestiou  of  elevation  above  tide-water.  AVithin 
tiv(»  iniiiv^  »'J  W  ::  -iiington  City,  and  a  little  north  of  the  Marlboro'  roJid,  in 
a  L  .i:y.  may  Ije  seen  the  outcrop  of  a  stratum  of  oyster  and  other  shells 
«.t  urknov.n  extent  and  thickness.  These  marine  shells  are  estimated 
ii»  be  ka\  r  nih'  hundred  feet  above  the  water  in  the  Potomac.  The  hills 
it'  uiui't  '•yst.'r  sliells  that  extend  from  Shell  Bluff,  on  the  Savannah 
i;i\  <r,  :liirry  miles  ]»elow  Augusta,  westward  several  miles,  are  one  hun- 
<ln  (1  and  ii'iy  i;  et  above  the  Atlantic,  and  over  one  hundred  miles  from 
ii.  nefvetn  this  remarkable  mass  of  shells,  generally  quite  free  from 
>a::d  ai!d  ehiy,  iiiid  the  Keys  of  Florida,  a  distance  of  some  five  hundred 


404  AGRICULTURAL   REPORT. 

and  fifty  or  six  Imiidrcd  miles,  there  maybe  many  **fish  basins''  filled 
\\itli  pbospliatos.  We  do  not  know  what  organic  remains  there  may  be 
in  such  large  au<l  true  basins  as  that  of  the  Okefenoke  swamp,  which 
covers  an  area  of  oOO,()0()  acres,  and  in  other  swamps  in  southern  Geor- 
gia and  the  peninsula  of  Florida.  If  dried  peat,  or  any  species  of  aqnatic 
moss,  is  worth  imythiug  lor  fuel  when  pressed  and  dried,  the  ^eat  swamps 
of  (rcorgia  can  supply  almost  any  quantity.  It  is  found  on  analysis  that 
they  contain  from  five  to  ten  ixjr  cent,  of  ash  and  earthy  matter.  Hang- 
ing moss  on  cypress  and  other  forest  trees  has  about  one  i>er  cent,  of 
ash,  half  of  v/iiich  is  lime.  One  hundred  i>ounds  of  dry  Okefenoke  muck 
will  take  up  without  dripping  nearly  four  hundred  ])ounds  of  the  uiine 
of  cattle  when  used  as  bedding.  By  diying  the  water  out  under  a  shed, 
and  again  saturating  the  muck  with  urine  from  a  tank,  rei)ejitedly,  a  very 
concentrated  mass  of  agricultural  salts  may  be  cheaply  obtained.  On 
thousands  of  plantations  the  leaves  of  forest  trees  growing  in  loxc grounds 
will  supi)ly  suits  of  lime,  potash,  and  magnesia  cheai>er  than  they  Ciin 
l^e  bought  in  any  market.  These  decaying  with  marl,  g.\-psum,  finely 
groiuid  phosphates,  and  a  sprinkling  of  common  salt,  give  a  valuable 
fertilizer  at  a  moderate  cost.  Direct  research  shows  that  twelve  times  more 
of  the  mineral  food  of  plants  exists  in  one  hundred  pounds  of  the  leaves 
of  the  long-leaf  i)ine  than  in  a  like  weight  of  the  wood  of  this  abundant 
forest  tree.  There  is  not  a  tree,  nor  a  spring  of  water,  nor  a  swamp,  nor 
a  brook  on  any  farm  that  will  not  yield  cheap  manure.  The  water-shed 
of  the  Mississippi  River  drains  an  area  of  1,100,000  square  miles,  from 
which  a  vast  amount  of  agricultimil  salts  is  annuidly  washed  into  the 
Gulf  of  Mexico.  Judicious  irrigation  will  save  mudi  of  these  salts  for 
manure. 

SALT  FROM  SEA-WATER  AS  A  FERTILIZER. 

In  many  places  sea-water  is  so  easily  evaporated  by  the  sun,  as  at  the 
Keys  of  Florida,  and  along  our  southern  coast,  at  Turk's  Island,  and 
elsewhere,  that  salts  of  soda,  lime,  magnesia,  and  perhaps  jiotash,  may 
be  had  for  manure  at  a  low  price  from  this  source.  What  but  a  lack  of 
enterprise,  or  a  want  of  knowledge  on  the  subject,  prevents  the  ocean 
from  giving  back  to  oiu*  washed  and  impoverished  fields  even  more  fer- 
tilizing salts,  because  more  concentrated,  than  heavy  rains,  much  jilow- 
ing  ui)  and  down  hills,  and  other  follies,  ever  washed  into  the  sea?"  The  • 
sulphates  of  lime  .and  magnesia,  and  the  chlorides  of  calcium  and  other 
bavses,  which  are  much  in  the  way  in  the  manufacture  of  pure  salt,  will 
add  materially  to  its  value  as  a  manure.  If  good  Turk's  Island  s«ilt  can 
be  made  at  from  six  to  eight  cents  per  bushel,  as  is  stated,  sidt 
lor  fertilizing  the  soil,  or  for  the  "dung  heap,"  can  be  produced  at  five 
cents  j)er  bushel.  A  demand  for  salts  of  this  character  will  soon  lead 
10  an  adequate  supply,  for  the  ocean  is  inexhaustible.  It  tex^ms  with 
animals  and  vegetables,  and  its  waters  abound  in  their  food.  The  same 
elements  that  make  the  bones,  flesh,  blood,  and  milk  of  whales  will  do 
as  much  for  our  cattle  and  ourselves.  The  lime  that  protects  bivalves 
Jrom  injury,  and  the  sulphates,  phosphates,  and  chlorides  organized  in 
marine  animals  and  plants,  are  just  as  useful  to  our  famis  before  as  alter 
this  s(»rvic(»  in  salt  water.  This  water  is  really  veiy  rich  in  soluble 
niannn*.  Why  not  evaporate  the  water  and  apply  th(>!  maniu^  to  all  oiu* 
Jicody  fields :?  Salt  for  the  land  and  the  dung  heap  is  what  farmei*s  need; 
tiiat  is,  sails  of  lime,  such  as  fonn  shells  and  fish-bones,  the  Hul])hun 
l-hospliorus,  and  nitro<ren  in  the  llesh  and  Derves  of  lhes<»  animals,  and 
:\Wv  ('I<Mnents  of  concentrated  fish  guano. 
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All  seeds  sent  foi-tli  by  the  Department  for  test  and  experiment  are 
accompanied  with  a  request  to  report  results  in  all  essential  details.  A 
digest  of  the  more  important  of  these  reports  will  bo  presented  among 
the  annual  transactions  of  the  Department.  The  following  statements 
are  the  results  of  experiments  made  in  different  parts  of  the  country 
with  seeds  which  were  distributed  with  the  view  of  ascertaining  their 
adaptation  to  the  difterent  soils  and  climates  of  the  United  States: 

WINTER  WHEAT. 

Windsor  County^  Venno7it. — One  quart  of  Tappahanuock  wheat  was 
sowed  on  an  allu\ial  soil  the  1st  of  October;  yield,  ten  quarts  of  tine 
wheat  with  very  full  kernel;  quality  superior  to  any  other  wheat  in  that 
section. 

Bristol  County,  Massachusetts. — The  Tappahanuock  wheat  has  been 
successful  in  some  parts  of  the  State;  in  Bristol  Countj"  twelve  to  sixteen 
buuliels  i)er  acre  h.i\ing  been  raised. 

Ilampden  County,  Massachusetts, — One  quart  of  each  variety  of  the 
White  and  the  Ked  Mediterranean  wheat  was  sowed  the  4tl^  of  October, 
and  harvested  the  IGth  of  July.  The  yield  was  fifty-one  i)ound8  of  the 
Ked  and  forty -six  of  the  White.  The  Red  pelded  better  than  the  WTiite, 
and  appears  more  desirable  for  the  Connecticut  Valley.  It  was  grown 
on  sandy  soil,  and  is  superior  to  the  native  varieties. 

yeirport  County,  Rhode  Island. — ^The  White  Flint,  the  Tappahanuock, 
and  the  White  Mediterranean  wheat  have  been  cultivated,  but  with 
little  success.  The  Largest  yield  is  only  about  sixteen  bushels  per  acre, 
on  a  soil  which  would  produce  fifty  or  sixty  bushels  of  com. 

Dutchess  County,  New  York. — ^The  Tappahanuock  wheat  soTvn  last 
fall  was  a  fiiiluiT.    No  kernel  was  formed  in  the  heads. 

Jefferson  County,  New  York. — ^A  quart  of  Sandomirka  wheat  was  sown 
in  diills,  the  last  of  August,  on  five  and  a  half  square  rods  of  ground, 
which  had  not  been  manured,  and  had  i)roduced  three  crops  after  being 
cleared  uj)  from  the  forest.  The  crpp  was  harvested  the  last  of  July, 
and  produced  forty-seven  and  a  half  pounds  of  fine,  plump  wheat,  at 
the  rate  of  twenty-three  bushels  per  acre.  It  seems  well  adapted  to  the 
soil  and  climate  of  2scw  York,  and  preferable  to  the  common  spring 
wheat. 

Tiorja  County,  New  York. — Tappahanuock  wheat,  receii'ed  from  tho 
Dopai  tmont,  is  quite  fifteen  days  earlier  than  any  other  variety. 

Cuyvfjii  County,  New  York. — Tappahanuock  wheat,  sown  on  thclOlli  oi' 
Se])tembo]-;  grew  well;  stood  the  winter  first-rate;  rii)ened  about  theSth 
or  July,  with  large  heads  and  plump  kernel;  and  escaped  by  its  eaiiiness 
both  rust  and  wrexil,  which  injured  other  varieties  badly. 

L\i,st  Jlainc,  Neio  York. — The  White  Mediterranean  and  Sandomirka 
wheats  were  badly  winter-killed,  and  produced  less  than  an  average 
crop.  The  Polish  wheat  yielded  a  good  croj) — superior  to  anything  in 
the  \icinitv. 

Wyoinin<f  County,  Pennsylvania. — The  Tappahanuock  wheat  is  ten  days 
carher  than  any  other  variety  grown  in  this  county.    Two  quarts  of  seed, 
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received  from  tlu»  Depai-tmeut,  yielded  from  the  second  year's  sowing 
five  bushels  of  very  line  wheat. 

Lancaster  County,  Pennsylvania, — One  quart  of  the  Tappahannock 
wheat,  sown  on  the  J  8th  of  September,  jiekled  seventy-nine  iwunds.  It 
ripened  twenty  days  earlier  than  other  vaiieties,  and  was  not  injured  by 
tho  midge.  It  stood  the  winter  well,  and  promises  to  be  the  wheat  for 
this  region. 

Columbia  County,  Pennsylvania. — One  quart-  of  Tappahannock  wheat, 
sown  broadcast  in  September,  on  one-twentieth  of  an  acre,  ripened  a 
week  earlier  than  other  varieties,  and  produce<l  eighty-two  pounds,  or 
over  twenty-seven  bushels  to  the  acre,  of  screened  wheat  of  fine  quality. 
Our  reporter  says,  if  it  does  not  deteriorate,  it  will  be  a  great  acquisition. 

Montgomery  County,  Maryland. — The  Tappahannock  and  the  White 
Mediterranean  wheat  are  cultivated  in  the  county.  The  White  Medi- 
terranean yields  more,  but  the  Tappahannock  commands  a  higher  price. 

Baltimore  Coiinty,  Maryland. — The  Tappahannock  wheat  ripened  early, 
and  yielded  exceedingly  well.  There  was  no  ai)i)earance  of  injury  from 
the  midge. 

Ameliu  County,  Virginia. — After  a  trial  of  twenty  varieties  of  Trbcat, 
preference  is  given  to  the  Tappahannock,  which  is  now  found  on  almost 
every  plantation.  If  sown  from  the  20th  of  September  to  the  10th  of 
October,  it  will  rii)en  from  the  10th  to  tho  25th  of  Juno. 

Pmchatan  Hill,  Virginia. — The  Tappahannock  wheat  has  failed  gene- 
rally, and  is  likely  to  be  abandoned,  as  most  popular  varieties  have  be«i 
after  having  a  good  run  for  a  few  seasons. 

Montgomery  County,  Virginia. — About  a  pint  and  a  half  of  the  Tappa- 
hannock wheat  produced  three  i>ecks  of  the  most  i>erfect  wheat  our  cor- 
resi)ondent  ever  saw.  The  kernel  was  one-fourth  larger  than  the  sample 
sown. 

Dover  Mines,  Viyy^iniu. — Seven  quarts  of  Mediterranean  wheats  drilled 
one  foot  apait,  produced  seven  bushels  of  heavy  wheat,  uninjuied  by 
rust. 

ClarVe  County,  Virgiiiia. — The  Tappahannock  wheat  was  somewhat 
injiu'ed  by  the  lly.  The  injury  appears  to  have  been  occasioned  by  late 
sowing.  Fields  sown  in  September  produced  heavy  crops  of  fine  quality 
Tappahannock  wheat  is  prefeired  to  any  other  in  Greene,  Washington,. 
Wj-the,  (3raig,  Louisa,  and  Clarke  counties. 

Duplin  County,  North  Carolina. — ^About  a  quart  of  Tappahannock 
wheat  was  sown  on  a  stiff,  sandy  loam,  in  drills  eighteen  inches  apart 
The  land  was  as  fertile  it  could  well  be  made.  After  the  grain  came  up 
about  one-fourth  was  destroyed  by  grasshoppers.  In  February  a  top- 
dressing  of  guano  and  phosphate  of  lime  was  applied,  mixed,  at  the  rate 
of  two  hundred  i)ounds  to  an  acre.  In  April  the  rabbits  destroyed  nearly 
one-foui'th  of  wiiat  remained.  A  crop  of  three  and  a  quarter  bushels 
was  harvested  from  the  one  quart  of  seed.  It  grew  live  feet  high,  and 
ripened  ton  days  earlier  than  other  wint^  wheat. 

Albcrmarle  Co%inty,  North  Carolina. — ^Two  quarts  were  sown  on  high,  dry 
land,  a  gravelly  clay  slate,  without  manure,  and  produced,  from  a  little 
more  than  half  an  acix»,  seven  bushels  of  fine  wheat.  It  tillered  aston- 
ishingly, as  many  as  fifty  heads  sometimes  growing  from  one  kemeL 
They  were  much  larger  than  common,  and  the  Wheat  Aveighed  sixty-two 
and  a  half  i)ounds  per  bushel.  Ko  other  variety  yielded  anything  like 
the  Ta])pahaniiock. 

Franklin  County,  North  Carolina. — Two  and  a  half  pounds  of  Tappa- 
hannock wheat,  sown  on  four  hundred  square  yards  of  ground,  poorly 
prepared,  rii>eued  eight  or  ten  days  earlier  than  other  wheat  in  tibie 
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\iriiiiiy,  ;^iitl  yielded  eighty  i)ound8,  or  at  the  rate  of  about  geventeeu 
liuMn/ls  lu'raen* — sixty-two  aud  a  half  pouuds  to  a  bushel.  The  grain 
\v:is  iiijiiivd  by  ilie  rains. 

( 'he.stn\  North  Carolina. — The  Tappahannock  wheat  is  mueh  esteemed 
liy  tlu'  U'w  who  have  triecl  it;  it  is  ten  diiys  later  than  the  Ahibaina. 

KurlcfiviUc,  tSotith  Carolina. — ^The  Tappahannock  wheat  will  succeed 
Inciter  in  tliis  latitude  tlian  the  Kussian,  and  will  prove  a  valuable  acqui- 
>iti.>n. 

Carroll  Counly,  Georgia. — The  Tappahannock  wheat  sent  by  the  Depart- 
liji'iif  yielded  one  hundix'd  to  one. 

Ikiiilr,  Orurpia, — One  (luart  of  the  Red-bearded  Mediterranean  wheat, 
sdv.n  on  six  and  a  half  square  I'ods,  produced  two  bushels,  weighing 
sixty  f«)ur  pounds  to  the  bushel. 

jic  Kalb  Connty^  Alabama. — ^Two  XM)undsof  Tappahannock  wheat  wei-e 
sdwr,  «»n  a  piece  twenty  feet  square,  tbe  land  being  much  worn,  soil 
:ibout  tliree  inches  of  dark  loam,  and  stiff  clay  subsoil,  cultivated  with 
corn  the  previous  year,  and  fertilized  with  four  loads  of  stable  manure, 
plowed  under.  The  yield  was  two  and  a  half  bushels  of  the  finest  wheat 
fMT  stM»n  in  this  section. 

Claiborne^  Mmixsippi. — ^The Tappahannock  and  Mediterranean  wheats 
made  a  larjire  yield.  The  former  was  a  little  injured  by  the  rust,  but  the 
latter  was  untouched. 

WaMhinpton  County^  Mistfissippi. — ^White  Mediterranean  and  the  Tap 
pahuniioek  wheat,  sown  the  11th  of  November,  were  lipe  the  first  ot 
June,  an<l  yielded  thirty  live  bushels  i>cr  acre. 

Union  rarittlij  Louiniana. — ^The  Tappahannock  wheat  has  been  intro- 
duced into  I'nion  l^irish,  and  has  shown  tlmt  wheat  may  be  successfully 
grown  in  that  part  of  the  State.  In  most  imrishes  the  culture  is  con- 
sidered impracticable,  on  account  of  rust.  The  season  of  sowing  is  the 
last  of  October  ami  the  first  of  November;  of  harvesting,  the  latter  pait 
of  June. 

Giles  County,  Tennessee. — The  Tappahannock  wheat,  sown  the  10th 
of  OctolMT,  rii»ened  two  weeks  earlier  than  other  varieties,  and  yielded 
on4' fourth  nuue  of  excellent  wheat  Our  correspondent  thinks  it  will 
prove  to  be  of  great  advantage  to  that  section. 

tSmith  County^  Tcnneshee. — Two  pounds  of  Tappahannock  wheat,  sowed 
on  one  twent\ -fourth  i)art  of  an  acre,  produced  eighty  pounds  of  very 
tine  wheat,  ^loiv  than  ten  i)ounds  of  it  were  destroyed  by  Guinea 
chiekens  Just  betbiv  ripening.  After  this  loss  it  yielded  at  the  rate  of 
over  thirty-live  and  a  half  biishels  per  acre,  more  than  twice  the  yield 
of  the  wheat  conjmonly  cidtivated. 

limchinH  County,  Tennessee. — Four  quarts  of  Tappahannock  wheat 
yichled  tuie  hundred  and  sixty-four  quarts.  The  correspondent  states 
tliat  it  was  as  tiiu»  wheat  as  he  ever  saw  in  this  countrj'  or  in  England. 

Daritlson  County,  Tennessee. — ^The Tappahannock  wheat  luis  had  a  fair 
tiiiil  in  t!i!>i  siition.  Last  season  one  hundred  and  twenty  acres  wei-e 
-i'\Mi.  anil  yii»Uled  thirty  bushels  per  acre.  Prom  four  quarts  of  Tap- 
]::i)Kiiiiio<k  wheat,  receive<l  in  18G(>,  enough  was  raised  in  18G7  to])ix)ducc 
si\t\  iliiee  bushds  in  1808.  Oui*  correspondent  says  that  its  vigorous 
Lrr(»v.  th,  iiardiness,  early  maturing,  ft'eedom  from  rust  and  smut,  and  its 
;bu:i  lain  \  ielil  and  tine  fioiur,  recommend  it  to  all  cultivators. 

Ci'fhr  ('(fioity,  Tennessee.— Oirr  correspondent  is  satisfied  that  the 
'j;'M|.iilt;'niin('k  wheat  will  prove  a  success  in  this  section.  It  stood  well 
rhi«';i^ii  {hr  hard  winter  of  last  season,  and  made  a  large  yield  of  beau- 
timi  V.  heiit.  The  White  Mediterranean  and  the  A\Tiite  California  grew 
I'lMU' ii'ulh ,  but  did  not  stand  the  winter  so  welL 
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The  Tappabamiock  wheat  has  become  popular  in  Greene,  Hawkins, 
Union,  Khea,  Monroe,  Polk,  and  other  comities,  on  account  of  its  earli- 
ness,  freedom  from  rust,  certainty,  and  i)roductiveness. 

Braxton  County^  West  Virginia. — ^Trials  of  the  Tappahannock  wheat, 
for  the  past  two  years,  justify  the  conclusion  that  it  is  ten  days  earlier  than 
any  other  kind,  and  that  the  grain  is  of  better  quality,  it  is  free  from 
rust  and  the  weevil.  The  Tappahannock  is  also  prefen-ed  in  Marion 
County  and  Kanawha. 

Bmton^  West  Vircfinia. — A  i)eck  of  Tappahannock  wheat  sown  last 
ftdl  was  sufficiently  ripe  to  harvest  the  first  of  July ;  thought  to  be  tbe 
best  wheat  in  the  neighborhood. 

Kentucky. — The  White  May  and  the  Tappahannock  wheat  are  pre- 
ferred, the  former  for  its  early  maturity  and  exemption  from  rust ;  the 
latter  for  its  good  yield,  and  for  the  preference  given  to  it  in  market,  bdng 
fifteen  to  twenty  cents  higher  jier  bushel  than  other  varieties. 

Missouri. — The  Tappahannock  wheat  is  i)opular  so  far  as  it  has  been 
introduced,  being  earlier,  and  yielding  better  flour  than  most  other 
varieties.  It  is  sown  in  September  and  October,  and  harvested  from  the 
middle  of  June  to  the  middle  of  July. 

Sedaliay  Missauri.-^ue  pint  of  Tappahannock  wheat,  sown  two  years 
ago,  has  produced  five  bushels,  and  the  variety  has  done  weU  thus  &r. 

Mannibalj  Missouri. — The  Tappahannock  wheat  has  been  cultivated 
for  two  years.  It  gives  an  average  yield  of  thirty-five  bushels  per  acre; 
ripens  about  the  same  time  as  the  Early  May,  but  is  a  better  wheat.  It 
will  be  a  valuable  acquisition. 

JSermitage^  Missouri. — ^The  Tappahannock  wheat  ripens  about  two 
weeks  earlier  than  other  varieties,  and,  for  this  reason,  has  always 
escaped  the  rust;  does  not  yield  quite  so  much  as  other  wheat,  but  its 
fun  kernel  and  superior  flour  fully  compensate  for  this  deficiency. 

JSarriso^i  County^  Missouri. — One  quart  of  the  Mediterranean  wheat 
produced  forty  pounds  of  good  grain,  though  iiyured  considerably  by 
grasshoppers. 

Baxter's  Springs,  Kansas. — The  Tappahannock  whent,  received  fit)in 
the  Department,  is  superior  to  any  other  kind  cidtivated  here. 

Canton,  Illinois. — One  pound  and  a  half  of  the  Tappahannock  wheat 
produced  twenty  pounds,  fully  equal  in  quality  to  that  received  from  the 
Department. 

IJardin  County,  Ohio. —  One  quart  of  Tapi)ahannock  wheat  produced 
twenty  quarts  of  handsome,  plump  grain,  equal,  if  not  superior,  to  the 
8<»ed  si'snt. 

Portage  County,  Ohio. — Tlie  Tappaliannock  wheat  is  i>referred  in  this 
county.  It  is  sown  from  the  1st  to  the  20th  of  September;  harx'csted 
from  tlie  Ist  to  the  12th  of  July. 

Michigan. — Tlie  Tappahannock  wheat  holds  a  high  rank  for  its  early 
ripening,  large  yield,  and  fine  quality  of  flour.  White's  Bald  Mediter- 
ranean is  becoming  a  great  favorite.  ' 

Berrien  County,  Michigan. — The  Tappahannock,  the  Tasmania,  and  the 
Chidchim  wheat  were  sowed  in'equal  quantities,  side  by  side;  The  Chid- 
dam  was  entirely  destroyed,  while  the  others  were  not  injured.  The 
Tappahamiock  and  Tasmania  made  a  fair  yield,  but  our  correspondent 
thinks  the  White  Mediterranean  ahead  of  the  other  varieties. 

Washtenaw  County,  Michigan. — The  Tappahannock  wheat,  sown  about 
the  1st  of  October,  ripened  nearly  three  weeks  earlier  thjin  the  Tread- 
well,  sown  at  the  same  time  and  on  the  same  soil.  Seventy-four  pounds 
of  good,  heavy  wheat  were  raised  from  one  ouart  sown,  weighing  over 
six^  pounds  per  bushel. 
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Lenaicee  County j  Mwhiffan. —  One  bushel  of  very  plump  white  wheat 
w  as  raised  from  one  quart  of  the  Tappahannock  variety,  sown  the  29th 
of  September. 

ISchoolcraft^  Michigan. — Sowed  five-eighths  of  an  acre  with  the  Tappa- 
hannock wheat ;  raised  at  the  rate  of  thirty-two  bushels  per  acre.  The 
best  wheat  of  other  varieties  did  not  yield  more  than  twenty-five 
Imshels. 

Lexington^  Michigan, — The  Tappahannock  wheat,  sent  by  the  Depart- 
ment, proved  a  complete  failure.  The  climate  seems  too  severe  for  its 
jri'owth  5  it  was  badly  winter-killed,  notwithstanding  the  precautions 
taken. 

Lapeer  County.  Michigan. — One  bushel  of  the  Tappahannock  wheat, 
sown  the  20th  or  September,  produced  twenty-four  bushels  of  as  fine 
wheat  as  our  correspondent  ever  saw ;  it  weighed  on  an  average  sixty- 
five  and  a  half  pounds  i)er  bushel.  It  is  not  perfect  proof  against  the 
midge. 

Ingham  C&imty,  Michigan. — Two  quarts  of  Tappahannock  wheat  were 
sown  on  different  |arms.  One  lot  was  winter-killed  on  account  of  the 
wet  condition  of  the  soil :  the  other  grew  finely,  and  produced  twenty- 
eight  pounds  of  beautiful  wheat.* 

Wisconsin. — The  Tappahannock  wheat  has  been  received  with  much 
favor,  but  the  Mediterranean,  the  Blue  Stem,  the  White  Wabash,  and 
the  Winter  Club  are  preferred. 

Monroe  County ^  lW«co»win.— One  quart  of  Tappahannock  wheat,  sown 
the  15th  of  September  and  harvested  the  4th  of  July,  yielded  at  the  rate 
of  thirty-two  bushels  per  acre.  It  was  not  infested  l>y  insects  as  other 
varieties  were,  and  matured  twenty  days  earlier.  It  is  the  most  popular 
grain  in  that  part  of  the  State,  where  the  thermometer  sinks  to  twenty- 
eight  degrees  below  zero. 

Des  Moines  County^  Iowa. — A  quart  of  the  Tappahannock  who^t, 
received  from  the  Department  of  Agriculture,  produced  a  hundred 
bushels  at  the  third  sowing.  It  brought  $4  per  bushel,  when  sold  for 
seed. 

Another  report,  from  Iowa  says :  Forty  acres,  sown  with  Tapi>ahan- 
nock  wheat,  produced  one  thousand  bushels  of  fine  grain.  Average 
twenty-five  bushels  per  acre. 

Cuming  County^  J^ebraska. — Two-thirds  of  a  quart  of  Wliite  Mcditer- 
ninean  winter  wheat  were  sown  in  the  hope  of  making  it  spring  wheat, 
it  grew  finely,  and  produced  three  pecks  of  excellent  wheat. 

Washington,  Utah. — The  Tappahannock  wheat,  sent  by  the  Depart- 
ment, was  harvested  in  May ;  it  was  fall  and  i)lump,  and  will  succeed 
Arell  here. 

Aurora.  Xevada. — The  Tappahannock  wheat  is  of  good  quality 5  riiiens 
oarly,  which  is  an  iiujiortant  consideration  where  the  seasons  are  so 
short. 

SPRINa  WHEAT. 

Xifc  London  County,  Connecticut. — On  the  13th  of  April,  one  quart  oT 
Arnaiitka  spring  wheat  was  sown  in  drills  on  sandy  loam,  fertilized  with 
horse  manure,  hen  manure,  and  ashes,  scattered  along  the  drills.  The 
other  ])ackn«j:e  was  sowed  in  a  compact  spil,  in  better  condition,  and  ma- 
uuivd  highly  in  the  drills.  Both  did  well,  but  that  on  the  sandy  soil 
did  best.  The  yield  was  at  the  rate  of  twenty  bushels  i>er  acre,  of  very 
nice  gniin.    It  proves  to  be  a  very  valuable  variety  for  that  locality. 

Baltimore  County^  Maryland. — ^TheAmautka  spring  wheat  was  injured 
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by  llwi  inidgc,  about  one-fourth  beiug  destroyod.  The  injury  was  pro- 
bably eauBed  by  lato  fiowing.  The  wheat  had  a  very  beautiful  ai)i)ear- 
aiico. 

Washington^  D.  C. — xVinoug  the  larfl^e  number  of  varieties  of  spring 
wheat  tested  ou  the  experimental  tai^m,  the  Black  Sea  wheat,  from  Cali- 
fornia, proved  to  be  the  earliest  and  best.  It  waH  sowu  the  12tli  of 
]\larcb,  aud  came  iuto  ear  the  28th  of  JMay,  in  eighty-one  thiys.  Tiie 
i*e<.l  Chili  was  sown atthe  same  time,  aud  was  only  about  three  diiys  later 
ill  coming  into  ear.    This  is  a  veiy  promising  variety. 

Timber^  Ulinais. — One  quart  of  Aruautka  spring  wheat  yielded  sixteen 
quarts  of  good  quality,  making  more  and  better  Hour  than  any  other 
wheat. 

CUiiimi  County^  Indiana, — Two  quaits  of  Araautka  wheat  were  sown 
broadcast  on  commou  clay  land,  the  IGth  of  April,  at  the  i*ate  of  one  and 
a  half  bushel  i>er  acre.  It  was  hai^vested  the  20th  of  July,  and  produced 
at  the  rate  of  twenty  bushels  per  acre.  It  was  not  attacked  by  tihe 
weevil  or  rust,  and  is  regaixh*d  by  wheat  growers  as  a  success.  There 
was  only  about  one-fourth  of  a  crop  of  native  wheat. 

^YaAihington  County^  Minnesota. — The  Scotch  Fife  wheat  is  preferred 
here,  being  less  liable  to  rust  than  other  varieties,  and  standing  up 
better.  The  Black  Sea  is  very  popular.  Little  winter  wheat  is  culti- 
vated. 

Le  Sueur  Comity j  Minnesota. — One  pound  and  three-fourths  of  Amautka 
spring  wheat  was  sown  April  24.  It  grew  finely  and  stood  up  well 
When  harvested,  August  12,  the  yield  wa«  fifty  i)ounds.  Our  correspond- 
ent says  it  api)ear8  to  be  a  good  kind  of  wheat,  and  well  adapted  to  that 
soil  (a  sandy  loam)  and  climate. 

Dubuque  Caunty,  Iowa. — One  pound  and  a  half  of  the  Arnautk.i  spring 
wheat  was  sown  in  drills,  on  three  square  rods  of  ground.  Sixty-one 
pounds  were  hai'vested,  being  about  fifty-three  bushels  per  aero. 

Johnson  County^  Nebraska.^^ne  pint  of  Aruautka  wheat,  sown  the 
20th  of  April,  produced  twenty -five  i>ounds  of  good  wheat.  It  appears 
to  bo  well  adapted  to  Nebraska. 

Aurora.,  Nevada. — Three  table  spoonfuls  of  the  Aruautka  wheat,  sown 
in  the  spring  for  two  seasons,  has  increased  to  six  and  a  quarter  bushels 
of  large  aud  plump  grain. 

OATS. 

East  Maine,  New  York, — ^Two  and  a  half  bushels  of  the  Swedish  oats 
pixxluced  thirty-one  bushels,  weighing  thirty-nine  iK)unds  to  the  bushel, 
although  damaged  at  least  twenty-five  per  cent,  by  drought.  The 
Sti^ausburg  yielded  well,  but  not  so  well  as  the  Swedish. 

Ashtabula  County,  Ohio. — The  Poland  oats,  sent  from  the  Depailment 
of  Agi'iculturc,  yielded  about  fifty-fold,  while  the  common  variety  pro- 
duced only  about  twelve-fold. 

Calhoun  County,  Michigan. — From  a  quart  of  the  Potato  oats,  sent 
from  the  Department,  two  hundred  bushels  of  fine,  sound  oats,  weighing 
al)out  foity-five  poimds  per  bushel,  were  raised  from  the  second  sowing. 
Our  reporter  considers  one  bushel  worth  two  of  the  common  oats,  which 
weigh  from  twenty -eight  to  thirty-two  pounds  iH»r  bushel. 

Siblmj  County,  Mimiesota. — The  New  Brunswick  oats,  sent  from  the 
De])artmeut  of  Agriculture,  ;fielded  forty-five  bushels  per  acre,  and 
averaged  forty-seven  pounds  per  bushel. 

Cuming  County,  Nebrmlca. — A  little  less  than  a  quart  of  white  Swedish 
oats  x)roduced  more  than  a  bushel,  weighing  ibrty  pounds  per  bushel 


EXPERIMENT  WITH  PULD   SEEDS. 


411 


Tron  County,  Utah, — From  eight  ounces  of  white  Swedish  oats,  a  crop 
)i'  seventy-six  pounds  was  raised,  being  at  the  rate  of  one  hundred  and 
tirty-two  bushels  from  one.  Tlie  soil  was  a  sandy  loam,  liberally  dresseil 
^vith  barn-yard  manure,  plowed  in. 

Aurora,  Xcvada, — Tliree  table  spoonfuls  of  Swedish  oats  yielded  omi 
l)iisli(l  of  fine,  plump  grain. 

CLOVER. 

Ucnuepin  County,  Minnesota. — The  Ali^ko  clover  pro^  ed  time  to  its 
Lume,  and  bore  last  year  a  heavy  cix»p:  smothered  out  the  timothy; 
rrill  prove  a  valuable  ac<][ui8itian  for  Minnesota.  The  black  ajid  the 
[talian  bees  worked  upon  it  from  June  to  October. 

JcfTerson  County^  Missouri. — Sowed  the  Alsikc  clover  received  from 
lio  i)epartment;  growth  very  luxuriant;  the  best  clover  ever  cultivated 
)!i  the  farm. 

Montgomery,  Texas. — After  thirty  year^  experience  With  the  most 
•elebrateil  grasses,  such  as  fescue,  &c.,  none  approaches  in  value  the 
L^alifornia  clover.  It  grows  well  on  any  soQ,  affording  two  crops  of  hay 
mnnally,  double  the  j^ield  of  any  other  grass.  Once  sowed,  it  grows 
)eri)etually.  Cows  afford  more  and  better  milk  and  butter  when  grazed 
>n  this,  than  on  any  other  grass.  It  is  thought  that  it  would  be  a  val 
lable  addition  to  the  grasses  of  the  middle  and  southern  States. 
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The  follo\\iii^  .statements,  condeuscd  from  a  mass  of  material  gatlierwl 
from  various  soiu'ces,  are  uot  presented  \ntli  a  view  to  deciiUug  cod- 
tested  agricultuml  theories,  but  rather  as  a  compilation  of  the  residts 
of  experiments,  which  shall  be  considered  as  suggestive  rather  thaii 
authoritative ;  suggestive,  particularly,  to  the  many  who  have  not  the 
disposition,  or  the  time,  for  scientific  discussion,  but  who  may  be  interested 
in  the  accounts  given  by  plain  working  farmers  of  the  methods  which 
they  have  tested. 

It  is  hoped  that  the  examples  hero  given  may  induce  others  to  experi- 
mental effort,  with  increased  knowledge  as  to  what  is  needful  to  render 
such  effort,  valuable  to  themselves  and  to  the  public — there  being  great 
necessity  for  more  care  in  conducting  farm  exi)eriments  and  for  gi'eater 
precision  in  the  statement  of  results.  In  making  these  selections,  many 
similar  statements,  apparently  valuable  at  first  glance,  have  been 
r^ected  on  account  of  the  omission  of  important  facts.  Failure  to  state 
the  chamcter  of  the  soil  on  which  the  trial  was  made ;  the  quantity  of 
seed  sown ;  the  nature,  amount,  and  cost  of  manures  applied  j  the  product 
from  a  given  area — omission,  or  at  best,  want  of  i)recision  m  the  state- 
ment of  one  or  more  of  these  and  similar  points,  is  so  frequent  as  to  be 
rather  the  rule  than  the  exception.  The  constant  occurrence  of  such 
inaccuracies  is  indeed  not  surprising ;  but  not  the  less  is  it  to  be 
regretted,  and  not  the  less  should  effort  be  made  for  its  avoidance. 

Frequent,  careful,  and  practical  field  trials  are  especially  desirable  in 
the  present  agricultural  condition  of  this  country.  There  is  a  class  of 
European  agiicultural  experiments,  very  valuable  and  made  at  large  cost 
of  time  and  money,  which  are  so  distinctively  scientific  as  to  ser\'e  onr 
agriculturists  often  rather  as  oracular  authoiities,  whose  decrees  must  be 
translated  for  the  uses  of  actual  process,  than  as  direct  guides  to  eco- 
nomical methods  of  farm  culture.  Says  i?rofessor  Voelcker  of  the  Boyal 
Agricultural  Society  of  England — one  of  the  most  thorough  scientific 
experimentalists  of  the  age :  "  The  scientific  experimenter  is  not  neces- 
sarily interested  in  the  economical  result  of  a  field  trial ;  direct  profit  is 
not  his  aim,  but  rathVr  the  establishment  of  general  principles  which 
may  be  applied  by  the  practical  farmer."^  He  adds :  "  It  is  for  the  farmer 
to  keep  these  general  principles  in  view,  and  to  determine  for  himself 
what  practical  bearing  *  such  principles  have  on  tlie  cidtivation  of  his 
crops  in  a  particular  locality." 

* 

Th(i  following  statements  are  condensed  from  the  reports  of  the  several 
competitors  for  the  premiums  offered  by  the  Athens  (Georgia)  Wheat 
Club,  the  report  in  each  case  ha\ing  been  made  upon  one  acre  of  wheat 
entered. 

No.  1.  Report  of  Dr.  J.  8.  Hamilton, — ^Latid,  light  gray  or  sandy  sur- 
face soil,  with  red  clay  subsoil ;  brought  into  cultivation  in  1807,  and 
planted  in  com  and  x)eas,  producing  .about  12  bushels  of  com.  Kovem- 
ber  7,  the  lot  was  plowed  and  replowed  at  right  angles,  close  and  deep, 
Vr'ith  a  scooter  plow ;  70  bushels  of  cotton  seed  were  then  spread  and 
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turned  Id  ^fith  a  two-horse  plow,  breaking  the  soil  to  tbe  depth  of  six 
or  eip:bt  inches.  yoveml)er  12,  a  mixture  of  385  pounds  eatjh  of  Pcru- 
\  ian  jriiano  and  dissolved  bone  (the  hitter  of  Georgia  manufacture,  two 
paits  bone  to  one  of  acid,  with  equal  weight  of  ground  pine  charcoal) 
was  spread  verv*  evenly.  November  13,  137  pounds  of  Tappahanuock 
wheat,  stee])ed  in  a  solution  of  salt  and  bluestone,  was  sown  and 
|)lowed  in  with  the  fertilizer,  and  then  harrowed  and  rolled.  A  top- 
(hessii!iL!:  of  two  sacks  of  ammonia  phosphate  was  applied  about  the 
1st  of  Mareli.  Cost  of  70  bushels  cotton  seed,  $14:  guano  and  dissolved 
lK>ne,  640  08 ;  ammonia  phosphate,  $7  28 ;  total,  $70  30.  Yield,  4o 
Imsliels  30  pounds. 

2s  o.  2.  Report  of  J.  IF.  Nicholson. — Land  very  i)oor ;  cultivated  but 
nnee  in  six  years,  when  it  was  sown  in  oats.  The  field  was  plowed  three 
times  ^ntli  a  scooter  plow,  and  wheat  harrowed  in — a  red-bearded 
variety,  slow  in  maturing  and  not  prolific,  but  said  to  escape  rust  Seed 
sown  October  lo;  quantity,  two  bushels.  Manure  applied — seven  two- 
horse  loads  stable  maniuxj,  20  loads  of  half-rotted  chips  and  leaves,  three 
loads  of  well-leaehed  ashes,  1,000  pounds  of  Phenix  guano,  and  eight 
loads  of  clay ;  the  whole  valued  at  803  60.  Top-dn»sed,  March  10, 
with  250  i)ounds  of  Peruvian  guano.  Wheat  cut  June  4.  Yield,  21 
bushels  30  pounds.  The  drought  killed  more  than  one-half  as  it  sprouted, 
:ind  storms  l)lew  the  jdants  do^vll  when  in  bloom  and  heading  out,  and 
one-third  were  tiat  on  the  ground  when  cut.  Little  damage  irom  rust, 
hut  rabbits  and  dogs  injured  the  crop  one-fourth. 

yo.  3.  Report  of  R.  L.  Bloomfield. — The  acre  was  poor  upland,  uncul- 
tivated for  lll'teen  or  twenty  years.  Land  was  broken  up  with  a  two- 
horse  plow  followed  by  a  scooter  in  each  furrow,  and  then  thrown  up  in 
beds  sixteen  feet  wide,  leaving  water-furrows  between  the  beds.  The 
beds  were  then  fuiTowed  with  a  turning  shovel,  and  cotton  seed  sown 
and  covered  with  the  next  furrow,  the  latter  process  being  continued 
until  70  bushels  of  the  cotton  seed  had  been  applied.  Cost  of  320  pounds 
:)f  guano  used,  $10;  70  bushels  of  cotton  seed,  $14;  15  loads  of  stable 
manure  compost,  820;  total,  $50.  >Vheat  sown  the  second  week  in 
Decern  her,  a  bearded  variety,  one  and  a  quarter  bushel.  A  top-dressing  of 
live  londsof  compost  was  ai)plied  in  the  spring  with  great  advantage. 
Croi»  cut  June  17.  Yield,  32  bushels  40^ pounds.  The  sea^son  was  wet 
until  the  wheat  bloomed;  afterwards  (by  until  the  crop  rii)ened. 

2no.  4.  Report  of  Captain  II,  A.  OartrdL — The  field  was  red  valley 
bind,  in  constant  cultivation  for  many  years,  and  in  wheat  the  previous 
tv.'o  years.  AVhen  the  crop  was  cut  the  stubble  was  turned  under  with 
r  bushel  of  i»eas ;  and,  October  1,  the  green  pea-vines  were  plowed  under. 
Three  weeks  alterwards  the  ground  was  broken  with  a  subsoil  plow, 
lourtieu  inches  both  ways,  and  400  i>ounds  Baugh's  phosphate^  200 
pounds  Peruvian  guano,  and  200  i)ounds  gypsum  applied.  October  22, 
\\\n  buslirls  of  inferior  wheat  were  60a\ti  and  plowed  in,  harix)wed  and 
rolled.  No  lop  (Iressingused.  Harvested  May  20.  Yield,  21  bushels 
li)  j)onn(Is.  ^Season  unfavorable;  frequent  rains  with  high  winds,  fol- 
owi'd  by  hot  sunshine.  Wheat  blown  down  in  spots  two  or  three  times. 
':>!])  cut  short  one-half  by  iTist. 

><>.  r«.  Report  of  A.  P.  Bearing. — Soil  thin  and  ^nivelly,  on  a  ridge 
^h^i.iij;;  toi.orth  and  west;  one-fourth  partially  fertdized  as  the  resting 
Mwcc  of  riittle ;  ten  years  in  cultivation,  the  last  three  seeded  to  wheat 
rh(»  l'v,i  was  ])lowed  with  a  tuniing  plow,  followed  by  a  scooter  in  the 
-rmK  furrow.  i\]'\or  which  100  bushels  cotton  seed,  500  pounds  Penivian 
2*uai:o.  wvA  «ix)0  pounds  dissolved  bone  were  applied  and  plowed  in.  No- 
cTi^bM"  L',  I  \\vro  bushels  of  Tappahannock  whe^t  were  sown  imd  harrowed 
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in;  n^ul  in  Fi'bmfiry  a  top-dressing  of  100 pounds  salt  and'20  bushels 
aslu'S  wa^  npiTiied  to  tlirec-loiirths  of  the  acre,  and  in  April  aboat  lUO 
pniindfi  of  salt,  li\0  pounds  Anp^ustii  fertilizer,  Jind  100  pounds  Peruvian 
gnano,  to  the  same  area.  Yield,  40  bushels  23  pounds.  When  in  bloom, 
one-fourth  ol'  the  aure  v»*as  prostrated  by  frequent  storms*.  Kust  o«  the 
h]iii\c  iVoin  the  liuio  it  conujiencod  to  fill;  stalk,  before  cutting,  entirely 
bare.  AVheu  cut,  in  rJune,  one-fourth  was  badly  tanpfled,  an<l  flat  on 
the  ground.    The  i>ortioii  treated  with  aslies  and  salt  did  not  fall. 

!No.  (k  Iteport  of  General  W.  M.  Broicne. — Soil  i>oor,  gray  surface,  and 
red  day  Ibundation ;  an  old  second-growth  pine  field,  cicared  in  18()6 
and  seeded  to  wheat  in  18GG-'G7.  After  the  harvest  of  18C7  the  land 
was  plowed  thoroughly  across  the  old  furrows,  and  i>eas  sown  and  plowed 
in.  The  last  of  September,  the  i)eaa  were  sprinkled  with  lime  and 
turned  un<ler  with  a  two-horse  plow.  In  a  few  days  thereafter  100 
bnsh(*ls  of  cotton  seed  were  turned  under  with  a  Brinley  plotr, 
followed  in  the  same  furrow  by  a  scooter,  breaking  the  soil  six  or  seven 
inches.  Fertilizers  used :  100  bushels  cotton  seed,  250  pounds  Peru- 
vian guano,  and  250  pounds  Keid's  superphosphate,  costing  843  75.  Xo 
top-dressing  api>lied.  A\'heat  sown  Kovemlx*r  1,  after  soaking  in  brine 
and  a  solution  of  bluest  one,  Ilar\TSted  May  1.  Yield,  38  bushels  52^ 
pounds.  Much  rain  and  high  wind  in  Ax)ril  and  May,  and  considerable 
rust  on  the  blade. 

Ko.  7.  Report  of  Colonel  B.  C.  Barrow. — Gray  land,  thin  and  poor, 
utterly  exhausted  by  rei)eated  croppings.  A  very  poor  crop  of  wheat 
taken  from  it  last  year.  In  the  summer  two  bushels  of  peas  were  sown, 
and  in  St^ptember  turned  under  with  a  two-horse  plow.  The  first  week 
in  November,  100  bushels  cotton  seed  were  si>read  and  plowed  under, 
the  soil  being  pretty  well  pulvcsized,  but  not  thoroughly.  Two  bushels 
of  Tappahannock  wheat,  1,150  pounds  Eeid's  phosphate,  and  250  pounds 
Peruvian  guano  were  so^vn  and  ])lowed  in  together,  and  the  field  then 
dragged  smooth  with  brush.    Two  gallons  of  clover  were  also  sown. 


winter-killing;  and  there  was  some  loss  from  rust  on  the  blade. 

]S^o.  8.  Report  of  Colonel  B.  C.  Yancey. — Soil  poor ;  in  cultivation  many 
years;  produced  last  season,  without  manure,  seven  bushels  of  wheat. 
Land  broken  in  October  with  a  two-horse  Brinley  plow,  followed  by  a 
sulvsoiler ;  cross-broken  with  a  two-horse  plow,  and  then  harrowed  and 
rolled  before  sowing.  About  GO  bushels  of  cotton  seed,  two  barrels 
bone  flour,  750  pounds  Peruvian  gimno,  and  one  barrel  land  plaster 
were  used  as  fertilizers.  Deceml^r  3,  three  bushels  of  Schley  wheat 
were  sown ;  top-dressed  in  the  spring  with  two  bushels  of  *salt  and  eight 
bushels  of  ashes.  Value  of  fertilizers,  $75.  Uar\'ested  June  IC.  Yield, 
31)  bushels  10  pounds.  Winter  rather  wet  and  peculiarly  unfavora- 
ble to  the  locality,  which  was  level  upland,  receiving  surplus  water  from 
a<iJoining  slopes  of  rising  land.  In  addition  to  leaf  mold,  the  crop  was 
daniagcul  by  nist  on  the  stem  from  June  3  to  •lune  IQ.  While  sprouting 
a  sevi're  iieezo  injured  the  stand.  The  opinion  is  expi'essed  b^'  some 
Virginia  farmers  that  the  use  of  plaster  produced  the  rust,  the  season 
having  been  wet.  Colonel  Y'aucey  thinks  an  excess  of  guano  and  bone- 
dust  was  used. 

^0.  1).  Re^iort  of  Major  A.  L.  Bearing, — Gray  land,  with  red  clay 
lonndation;  inclined  to  be  sandy;  in  cultivation  five  years.  The  field 
was  ]>lo\vedwith  a  turning  plow,  followed  in  the  same  furix)w  with  a 
long  bull-tongue  plow;  crossed  in  the  same  manner,  and  harrowed  twice. 
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l^ovombcr  11,  two  and  a  quarter  bushels  Tappaliaunoek  wheat  were 
sown :  and  iVInrob  12,  75  pounds  Peruvian  piano,  12  bushels  ashes,  and 
Olio  i»u^hel  sail,  v»i're  ai>plied.  Total  of  Icrtilizers  used,  i^l  pounds 
Pei'u\  ian  giiauo,  280  i>uuuds  dissolved  bone,  and  08  one-horse  loads  barn- 
yard inauuix%  the  whole  valued  at  870.  Yield,  35  bushels  0  pounds.  The 
wheat  rustcH.1  badly  on  the  blade  and  slightly  on  the  stalk,  and  about 
:[:ii'iy  \Wt  square  fell  down. 

Iltiaarka. — In  all  these  cases  the  wheat  was  sown  broadcast,  drilling 
not  yet  Ijavin.i^  received,  in  the  South,  the  favor  which  it  merits.  Kos. 
2  and  7  indicate  a  less  thorough  pulverization  of  the  soil  than  do  the 
(i(hor  statements.  The  unfavorable  circumstances  mentioneil  at  the 
dose  of  these  two  reports  as  att'ecting  the  crops  appear  to  be  paralleled 
in  s(*v(  ral  <as(*s  in  which  a  much  larger  yield  is  exhibited.  In  No.  5, 
the  lalling  of  tlic^  wheat  on  the  onc-tbiulh  acre  fertilized  only  by  cattle 
(lrop])iiijxs  may  in  a  gieat  measure  be  accounted  for  by  the  non-applica- 
tion of  salt  and  ashes  on  that  j)ortion  of  the  tield,  two  materials  tending 
sjxc  ially  to  stren^llicn  and  harden  the  stalk  and  to  aid  in  resisting  rust. 

licrapiiulaiion  in  order  of  yield, — No.  1.  Thin,  sandy  surface  soil,  with 
n<l  clay  snl)S(Mh  Plowed  thoroughly,  stirring  the  subsoil ;  strongly  and 
very  evenly  manm*ed,  and  top-dressed.  Seed  of  an  excellent  variety, 
well  adapted  to  the  climate,  in  quantity  about  two  and  a  quarter  bush- 
els. Yield,  45  bushels  30  pounds.  Cost  of  manures,  $70  30. — No.  5. 
Soil  tliin  and  gravelly;  well  i)reparcd  with  the  plow,  and  heavily  fer- 
tiliz(Ml.  Too  nmeh  seed  sown,  crowding  and  thereby  dama^ng  the 
growth  in  quality  and  in  power  of  resisting  disease,  and  consequently 
in  amount  of  yield;  (juantity  of  seed,  three  bushels.  Yield,  40  bushels 
23  pounds. — 2so.  8.  Soil  i)oor,  and  worn  by  long  cultivation ;  by  peculiar 
formation  of  the  surface  accumulating  superabundant  moisture;  well 
prepari^d  by  plowing  and  manuring.  Too  much  seed  sown ;  quantity, 
three  buslu'ls.  Yield,  39  bushels  10  pounds. — ^No.  6.  Land  old  and  i>oor, 
surface  soil  and  subsoil  similar  to  No.  1;  well  prepared  by  plowing; 
well  maiuued,  but  not  top-dressed.  Yield,  38  bushels  52 J  pounds.  Cost 
of  manures,  $43  75. — No.  0.  Soil  and  subsoil  similar  to  Nos.  1  and  0; 
well  plowed  and  heavily  fertilized.  Yield,  35  bushels  0  pounds. — ^No.  3. 
S(>il  jjoor  u])lan(l,  cultivated  fifteen  to  twenty  years ;  well  prepared  by 
plowing  an< I  manures.  Y ield,  32  bushels  40 J  pounds.  Cost  of  manures, 
§50. — No.  7.  Thin  and  very  poor  gray  soil;  not  thoroughly  pulverized; 
well  manured,  but  not  top-dre^jsed.  Yield,  27  bushels. — No.  2.  Soil  not 
wi^ll  pulverized.  Yield,  21  bushels  30  pounds. — No.  4.  Soil  apparently 
well  i)repared.     **  V(»ry  poor  seed."    Yield  21  bushels  20  i)ounds. 

The*  average  yield  of  these  nine  acres  was  33  bushels  32§  pounds  per 
acre,  the  value  of  which,  at  82  35  per  bushel,  (the  average  rate  of  wheat 
in  (Jcorgia  in  1807,)  would  amount  to  $78  81.  Make  the  small  addition  ^ 
of  J?3  11)  as  the  value  of  the  straw,  and  the  total  amount  is  $82.  Esti- 
mate labor,  seed,  &c.,  at  an  average  cost  of  $17  per  acre;  the  average 
cost  of  manures  at  800;  thus  making  the  average  cost  of  production 
{<77  i)er  acre.  This  leaves  an  average  immediate  i)ecuniary  profit  of  $5 
])(»r  a<'rv*.  The  i/.imediate  profit  of  No.  1  may  be  estimated  as  at  least 
between  i^'S)  and  830  per  acre.  Oppose  to  this  the  common  plan  of  "as 
little  cultivation  as  possible,"  allowing  to  it  a  production  of  wheat  per 
acre  ecjual  to  the  average  in  Georgia  in  1867,  viz.,  eight  bushels.  (In 
1S(J<»  llie  jivciaue  was  four  bushels.)  At  this  rate,  the  value  of  the  pro- 
duct, straw  Ineluded,  would  be  $19  CO.  Furthermore,  to  give  this  side 
of  tiie  qut  siion  every  advantage  that  it  can  plausibly  assume,  state  the 
cost  of  seed  and  culture  at  $14  CO  per  acre,  which  will  leave  an  imme- 
diai^  profit  of  $5  per  acre.' 
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Now  observe  the  contrast  between  the  high  culture  and  the  low,  even 
when  exhibiting  at  the  outset  apparently  the  same  immediate  pecuniary 
proiit.  On  the  one  hand,  the  soil  brought  forward  from  an  impoverished 
to  a  highly  productive  condition ;  on  the  other,  the  already  impoverished 
laud  made  poorer  by  every  cropping  until  reduc^cd  to  barrenness.  Nor 
is  this  a  full  statement  of  the  bearings  of  the  case.  The  above  experi 
mental  trials  were  made  for  premiums  and  for  an  especial  pentose,  al 
lenormous  outlays  for  fertilizers.  They  are  not  presented  a«  examples 
of  what  should  be  the  usual  course  of  farm  administration  in  the  restora- 
tion of  the  land  to  a  state  of  generous  and  profitable  culture.  In  snch 
a  course  the  process  of  renovation  would  be  more  gradual,  and  without 
extravagant  outlays ;  and  the  returns  woidd  be  more  surely  satis^ 
tory. 

These  experiments  are  evidences  that  a  better  day  is  dawning  (Hi 
southern  agriculture,  and  that,  in  spite  of  all  temi>orary  discourage- 
ments, intelligence  and  enteri^rise  are  surely,  if  slowly,  making  their 
mark  on  its  general  character. 

CXXTIVATION  OF  WHEAT. 

Public  attention  has  been  directed,  in  th<5  recent  reports  of  this 
Department,  to  the  propriety  of  making  experiments  in  the  cultivation 
of  wheat  in  wide  drilling  and  thin  see<ling.  The  fact  that  millions  of 
acres  of  wheat  are  annually  overnin  with  weeds,  and  that  sod  lands, 
imperfectly  ])ulvorized,  often  yield  larger  crops  than  the  same  soil  in  a 
better  mechanictal  condition  but  thoroughly  seeded  with  wild  plants  of 
i^nipant  growth,  ought  to  suggest  the  probable  suc<;ess  of  a  system  of 
cultivation  of  growing  wheat  whereby  it  might  have  unchecked  opiwr- 
tunity  for  growth,  tillering,  and  perfect  ripening,  with  such  robustness 
of  stalk  as  to  j)reclude  the  liability  of  falling,  and  consequent  imperfec- 
tion and  loss  of  grain. 

Several  correspondents  of  the  Department  acted  upon  these  sugges- 
tions, and  reported  favorable  results.  One,  in  llock  County,  Wisconsin, 
cultivated  U*ii  acres,  planted  in  drills  fourteen  inches  apart,  with  two 
pecks  of  seed  per  acre,  with  success  so  marked  as  to  induce  him  to  put 
in  seventeen  acres  more. 

]\lr.  Iv.  A.  Gilpin,  of  West  Chester,  Pa.,  in  18GG  planted  one  aero  with 
three  pecks  of  seed  in  drills  twenty  inches  apart,  and  drilled  the  remain- 
der of  the  lield  at  intervals  of  ten  inches.  In  the  spring,  when  the 
^ifi'onnd  had  boconie  sulliciently  dry,  a  small  garden  hoe-harrow  was  run 
between  the  Avide  rows,  working  three  inches  deep.  *'  The  wheat  took  a 
rapid  start  and  outgrew  the  rest  of  the  lield.  As  the  seiison  advanced 
it  grew  tall  and  strong,  and  no  amount  of  wind  or  rain  had  any  effect 
to  lay  it  down.  When  the  heads  formed,  their  greater  length  was  appar- 
ent. It  was  backwanl  in  ripening,  and  the  rest  of  the  field  was  cut  and 
uiulcd  in  before  this  was  ripe."  But  the  single  acre  yielded  twenly- 
hree  bushels,  while  the  remainder  of  the  field  produced  only  nine 
nishels  y)er  acre.  Thus  a  single  hoeing  produced  foiu'teen  bushels  on  an 
icro,  or  155  ])(t  cent,  increase,  worth  at  the  current  value  $30,  besides 
living  one-half  of  the  value  of  the  seed.  A  large  number  of  results 
ike  these,  delinite  and  particular,  in  varied  circumstances  of  soil,  cU- 
aato,  and  coiu^'tiou    ^v^ould  test  the   pecuniary  advantage  of  horse- 

Uii'iiODS  OF  SEEDING  COMPiVRED. 

•'h(}  I'uiiv/  >iii^';  i.>  i  reiK)rt  of  an  experiment  made  by  a  member  of  the 

Ihiu    V   .rtnr»  '     'V'-^      \*"'nT»'iqn<-p     —itll    t^ree   il*»ldH  SC^hI^^'I  ***  Hpriug 
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w  heat  of  the  Cbiua  Tea  varici;y.  The  statement  exhibits,  among  other 
points,  the  ^reat  advantage  arising  from  a  proper  method  of  dril&ng,  in 
;4:i\ing  equal  growth  to  the  wheat  plants  .and  snfflcient  room  for  their 
(l(?velopniont. 

Field  No.  1,  two  bushels  of  seed  i>er  acre,  sown  with  broadcast  sower 
and  cultivator  combined,  the  seed  being  planted  at  depths  varying  from 
one  to  four  inches.  Field  No.  2,  live  pecks  per  acre,  sown  in  drills,  east 
and  west,  two  and  a  Jialf  inches  deep.  Field  No.  3,  three  pecks  per 
acre,  sown  in  drills,  east  and  west,  two  and  a  half  inches  deep,  eighteen 
inches  apart ;  cultivated  but  once,  when  about  a  foot  high,  with  a  five-, 
toothed  walking  cultivator,  at  an  expense  of  one  dollar  i>er  acre- 

Results, — No.  1,  good  wheat,  head  medium  in  length,  well  filled,  and 
standing  thick  on  the  ground ;  unequal  in  gro^^i;h,  some  straws  being 
tive  anil  six  feet  long,  others  only  two  feet;  some  heads  very  green, 
others  ripe;  estimated  yield  twenty  to  twenty-five  bushels  per  acre. 
No.  2  had  a  better  color  during  growth  th.an  No.  1,  and  was  very  even  in 
straw  and  degree  of  ripeness;  heads  about  even,  of  extra  length; 
bundles  very  heavy ;  estimated  yield,  thirty  bushels  per  acre.  No.  3 
was  extra  at  all  tiin(\s,  its  unusual  deep-gieen  color  and  broad  leaves 
attraotiug  much  attention;  no  one  supposed  it  the  same  kind  of  grain 
as  lots  1  and  2 ;  it  stooled  out  much  more  than  either,  and  wa«  un&orm 
in  ripeness  and  length  of  ^traw;  estimated  yield,  thirty-five  to  forty 
bushels  i)er  acre. 

The  Club  concluded  tlmt  they  had  l)^n  in  the  habit  of  using  too  much 
seed  for  s]>nng  wheat,  and  that  wheat  needs  cultivation. 

TIIE   PROPKR  TDIE  TO  HARVEST, 

Several  exi)eriments  touching  the  proper  time  for  hai^vesting  w^heat 
are  detiiiled  in  agiicultural  papers  published  in  diftei-eut  sections  of  the 
(»ountry,  the  results  of  which  are  conoborative  of  tlu^  theory,  already 
well  established,  that  wheat  should  be  cut  when  the  grain  is  in  tliecfoti^A 
state.  The  yield  of  fiour  is  theti  gie^itest  in  quantity  and  best  in  qual- 
ity, and  the  stiaw  also  is  in  the  best  condition.  The  principle  and  its 
exemplification  in  j)Rictice  will  be  found  fully  set  forth  in  the  reports  gf 
this  Department  for  1850,  (p.  102,)  and  185G,' (p.  24«.)  Wheat  gro\\Ti for 
seed  should,  of  course,  staml  till  ripe. 

WHEAT  AFTER  CLOVER.' 

With  regard  to  the  iHH^uliar  infiuence  of  the  red  clover  crop  on  the 
subse((uent  growth  of  wheat,  Vrofessor  Voelcker,  reporting  on  experi- 
mental trials,  in  the.  Journal  of  the  Eoyal  Agiicultural  Society  of  Eng- 
land for  1808,  siiys :  ''  The  heaviest  crops  of  clover  removed  from  the 
soil  appear  to  ren<ler  it  more  cai)able  of  yielding  a  good  crop  of  wheat. 
The  addition  of  even  poweiful  saline  manures  (superphosphate  of  lime, 
inixe<l  alkalies,  «Jv:c.)  secerns  hardly  to  improve  the  subsiMjuent  wheat 
crop.  *  *  *  *  *  It  is  a  fact  that  after  a  heavy  croj)  of  clover  car- 
ried otf  as  hay,  the  land,  far  from  being  less  fertile  than  before,  is  pecu- 
liarly well  adapted,  even  without  the  addition  of  manure,  to  bear  a  good 
rrop  of  wheat  the  following  year,  provided  the  season  be  favorable  to 
its  growth.  *  *  *  ♦  Clover  mown  twice  leaves  the  land  in  a  better 
condition,  as  regarding  its  wheat- producing  capabilities,  than  when 
mown  onc(»  only  for  hay,  and  the  second  crop  fed  off  the  laud  by  sheep." 

Further  remarks  are,  in  substance,  that  land  whereon  [A]  clover  has 
been  grown  for  seed  the  preceding  year  appears  to  yield  a  still  better 
'11 
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crop  of  wheat  than  when  [B]  the  clover  is  mown  twice  for  hay,  or  when 
[C]  mown  once  and  afterwards  fed  off  by  sheep.  Among  the  stated 
results  of  the  professor's  investigations  are  the  following:  Ist^  During 
the  growth  of  clover  a  large  amount  of  nitrogenous  matter  accumulatbs 
in  the  soil.  2d.  This  accumulation,  which  is  greatest  in  the  surface  soil, 
is  due  to  decaying  leaves  dropped  dmring  the  growth  of  clover,  and  to 
an  abundance  of  roots  containing,  when  dry,  from  one  and  three-qiuur* 
ters  to  two  i)er  cent,  of  nitrogeo.  3d.  The  clover  roots  are  stronger  and 
more  numerous,  and  more  leaves  fall  to  the  ground,  in  case  A  than  in 
case  B.  4th.  In  case  0  the  development  of  clover  roots  is  checked,  and 
the  consequent  loss  of  fertilization  is  not  sufficiently  counterbalance  % 
the  excrements  of  the  sheep  on  the  land.  The  subjoincxl  table  repre- 
sents ccrtnin  comparative  effects  of  cases  A  and  B. 


A.  Clover  Aoil  onco  moini  and 
Ihon  loft  for  seed. 


i      First 
six  iiichcfi. 


Tvrtmtapfs  of  nitrogen  in 

dried  soil 

Equal  to  ammonia 


Second 
six  inches. 


Third 
six  inches. 


.134  ; 
.irt2 


.Of® 

.108 


B.  Clover  aoU  twice  moim. 


First 
six  inches. 


Second 
six  inches. 


Third 
«ix  infihet. 


Another  deduction  is  thus  given :  "  Clover  not  only  provides  abundance 
of  nitrogenous  food,  but  delivers  this  food  in  a  readily  available  form 
(as  nitrate*)  more  giadually  and  contiiuiously,  and,  consequently,  with 
more  certainty  of  a  good  result  than  such  food  can  be  applied  to  tibe 
land  in  the  8hai>o  of  nitrogenous  spring  top-dressings.'' 

TUE  IiOTIIA:MLPSTED  EXPEKIMENTS. 

The  following  is  a  brief  summary  of  experiments  of  J.  B.  Lawes, 
I^pthampsted,  Herts,  England,  on  different  plots  of  wheat  for  the  last  six 
^years;  being  in  continuation  of  like  experiments  on  the  same  areas 
made  annually  siiuie  185l\  During  the  whole  seventeen  years  "the  same 
descnption  and  amount  of  manure  have  been  applied  on  the  same  plot 
each  year,  in  ovevy  other  resi)ect  the  treatment  has  been  the  same  over 
all  the  plots  ea(!h  year,  and  as  nearly  as  possible  the  same  year  after 
year.  The  variation  in  the  product  from  year  to  year  may,  therefore, 
be  considered  as  almost  entirely"  due  to  the  varying  character  of  the 
seasons.-'  Plots  numbered  3,  2,  and  0,  are  nearly  one-third  of  an  acre, 
each,  and  plots  niunbered  7  and  8  are  each  nearly  two-thirds  of  an  acre. 
The  results  are  given  as  follows  : 


Plots. 


3 

O 

7 
8 
9 


llovr  m;uiiirrd  each  year. 


Uninannrod 

Fann-yanl  inanuro. 
Artiiinal  maiimi). .. 
Arfifioiul  manure. .  - 
Artiliciul  manure. . . 


Average  of  7,  8,  and  9. 


UurvestM.    r»r.shola  of  dressed  wheat  per  acre. 
1H63. 


Hi 
-11 

55J 


JO 


m]4. 


16i 
40 

49J 


49 


m]5. 


m 

37A 
40i 
43i 
44 


4'i% 


1860.        1867. 


12J 

30 

324 

3Ci 


PI 
27i 

304 
394 


314    ,       274 


!»». 


^a 


35 
35 

3S 


3C| 
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Plot!*. 


a 


How  Quuiured  each  year. 

HarrestB.    Average  weight  pei 

'  bushel, 

(lb«.) 

186;i. 

1864. 

186S. 

1860.        1867. 

1 1*68. 

Unmanurod 

62.7 
02.5 

62.0 

oe.0 

60.0 
61.4 

61.3 
60.9 

56.1 
60.8 

61.0 
61.5 

S7.  4 

Manuro«?  -^^ ,r- 

50.0 

Here  is  an  increase  'of  Mly  two  and  a  half  per  cent,  in  weight  per 
bushel,  as  the  result  of  manuring. 

The  experience  thus  set  forth  will  caution  the  farmer  not  to  make  the 
procluction  of  a  single  season  the  criterion  for  a  given  method  of  culture. 
In  forming  his  judgment,  he  should  consider  whethdt  the  season  fairly 
represents  the  average  of  several  years.  And,  in  determining  this  point, 
the  state  of  surrounding  crops  will  generally  afford  much  assistance. 

It  should  be  observed  that  the  above-mentioned  areas  were  all  under  a 
high  degree  of  mechanical  cultuie^  The  years  18C7  and  1S6S  were  excep- 
tional throughout  England,  as  regarding  the  wheat  crop ;  the  former 
year  exhibiting  a  yield  unusally  small,  the  latter  a  remarkably  abund- 
ant production. 

This  average  result  of  sixteen  annual  experiments  is  interesting  and 
instructive,  tending  to  show — indeed  actually  showing — that  English 
soil  unmanured,  though  thoroughly  tilled,  yields  little  more  than  the 
average  ]>roduct  of  unmanured  American  soil  indifferently  tiUed.  It 
also  teaches  the  necessity,  as  well  as  the  profit,  of  liberal  manuring. 
The  increase  effected  by  barn-yard  manure  was  138  per  cent.,  and  by 
the  application  of  various  fertilizers,  148  per  cent — ^in  bushels,  respect- 
ively, 2()|  and  21  J,  worth,  at  average  rates  for  the  period,  at  least  $25 
and  $27.  This  is  far  more  than  the  cost  of  the  fertilizers,  leaving  a  rent- 
paying  prolit.  Our  own  wheat-growers  should  ponder  these  results  and 
profit  by  them. 

INDIAN  CORN.  ^ 

FERTILIZERS  COIMPARED. 


John  May  J  of  A^'inthrop,  Maine,  on  84  square  rods,  fertilized  with  4^ 
loacLs  of.  barnyard  munurc^  and  a  tablespoonful  of  Coe's  superphosphate 
in  each  hill,  grow  oO  bushels  of  corn  and  other  products,  costing  $38, 
and  worth  801)  GO. 

Another  correspondent  states  that  he  has  been  in  the  habit,  every  few 
days  (luring  tlio  lall  and  winter,  of  spreading  dry  muck  over  the  drop- 
pings from  his  lion  rcosts.  In  the  spring  his  hen-house  afforded  him  a 
pile  of  excellont  home -made  guano,  which  wa«  shoveled  over  several 
times,  becoming  tinally  pulverized,  and  no  more  unpleasant  to  handle 
than  dry  earth.  It  was  used  on  a  late  piece  of  corn,  a  handful  in  each 
liill.  Th(^  corn  soon  caught  up  with  t  hat  planted  ten  days  earlier,  ripened 
(juitc  as  soon,  and  gave  a  better  yield.  It  grew  so  fast  that  the  cut- 
worm could  make  no  impression  on  it. 

K.  K.  Towiiicy,  o1  Venn  out,  repoits  the  following  experiment:  The  land 
luifl  (lilt  i  \  at  ion  were  unilbim — inverted  giTonsward,  heavily  manured  on 
the  M-rlarc.  T1k>  fertilizers  were  put  in  the  hill.  Each  i)lot  contained 
{ wo  rows  T  lironuli  the  lield.  Plot  No.  1,  not  manured;  product,  2J  baskets 
('1  cars  ol  i  '»ru.  No.  2,  fertilized  with  a  compost  of  hen-manure,  ashes, 
])]ast(r,  and  earth;  product,  2^  baskets.  No.  3,  Lodi  Manufacturing 
CompanyV  poudrctte;  product,  3J  baskets.    No.  4,  rotten  barn-yard 
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mauuiv;  pnniiu't,  lA  baskets,  ^'o.  5,  hog  uiamiiv;  luoducl,  5  bui$ket;j. 
No.  G,  Bradley's  XL" .superphosphate;  product,  5  baskets.  The  degree 
of  soundness  was  in  proportion  to  the  yield,  tlie  last  beiup:  best. 

"J.  M.  M.,'^  Kaynhani,  Massachusetts. — ^I^and  i)oor,  gravelly,  and  moist: 
was  turned  over  in  September,  but  no  manure  spread.  JVIay  2oj  five 
rows  of  corn  were  planted,  fifty-live  hills  in  a  row,  the  hills  four  leet  apart 
each  wa>',  Jiow  Xo.  1 :  a  largo  shovelful  of  first-mtc  manure  was  put  in 
each  hill ;  product,  HI  pounds  of  com,  of  which  five  jwunds  were  onsouud. 
No.  2 :  no  uianiu'e ;  product,  49  pounds,  of  which  6  J  pounds  were  unsonnd. 
No.  3:  one  and  a  half  bushels  compost  of  plaster,  ashes,  and  hen-manure*, 
product,  C4 J  pounds — 4^  pounds  unsound.  No.  4 :  twenty  i)ounds  super- 
phosphate of  lime,  thoroughly  mixed  with  the  soil ;  product,  7li  pounds 
— 2^  pounds  unsound.  No.  5:  one  bushel  Lo<li  poudrette;  prounct,  62J 
pounds — 3  J  pounds  unsoiuid.  The  com  was  husked  on  the  hiUs  and  the 
ears  of  e^ich  row  were  weighed  separately.  The  row  with  manui*e  yielded 
the  most  corn,  that  with  the  superphosphate  ranking  next  and  giving 
the  smallest  quantity  of  unsound  com. 

Benjamin  Caswell,  Khode  Island. — (yultivated  one  acre  of  new  ground. 
Spread  on  the  sod  in  the  spring  twenty  ox-cart  loads  of  bam  manure  mixed 
with  sand  in  the  bam  cellar;  plowed  seven  inches  deep;  harrowed  thor- 
oughly; then  with  shallow  fiuTows  marked  twenty-live  hUls  to  a  square 
rod,  and  dropped  in  eatth  hill  tliree  kemels  of  com  with  a  small  spoonful 
of  dropi)ings  from  th(^  hen-roost  mix(»d  with  sand;  hoed  twice,  grass  be- 


ing 


:  sown  at  the  last  hoeing ;  yield,  Taf  bushels. 

Experiment  at  the  East  Pennsylvania  Experimental  Fami. — ^A  timo- 
thy sod  plowed  late  in  spring,  imt  in  good  oitler,  and  planted  May  27th. 
The  "  chemical  solution  "  mentioned  in  Nos.  3  and  7  of  the  following  table 
was  composed  of  four  ounces  carbonate  of  ammonia,  four  ounces  nitrate 
of  potash,  l(Jur  oimces  sulphate  of  iron,  four  ounces  sulphate  of  magne- 
sia, and  one  gallon  of  water.  The  solution  appeai*ed  to  do  neither  good 
nor  harm,  ^e  seed  employed  in  Nos.  1  to  4  is  particularized  as  alight, 
yellow,  long  kernel.  In  T^os.  5  to  20,  *'  a  darker  yellow,  i>erhaps  a  little 
earlier.'' 
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7 

!» 
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II 
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17 
IS 
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Seed  Hciaked  16  horn's  in  niin^  wat«r t  by  4 

S«H*d  8(>iikod  Itf  Lours  in  chemical  solntiou *  l»v  I  '■ 

Dry  fl««Ml,  no  tVitilizer I  In    1  ' 

Dry  Heed,  no  lerl ilizer I  liy  I 

S«'ed  Koaked  U\  hourn  in  pure  water I  by  I  ' 

Seed  H4>akeil  10  honi-H  in  chemical  Holution 4  by  I  1 

Whanurt  pboM]>hatc  in  hill.  CiK)  }»oundH  to  acre I  by  4  '■ 

Ilewes'.M  ]>b()Kphate  in  hill.  i.MK)  ptmnds  to  aciv 4  by  4  l 

Hau;:lis  ('hi«'a;ro  I'ert  ilizer,  *2<K)  puundn  to  acre    \  by  4  , 

ilarviMon's  plant  lert  ilizer,  iMW  pound?*  to  uci-e 4  by  4 

:Mero  IMiili^j's  ]>ljosi>hate,  iWO  pounds  to  acitj 4  by  I  ; 

Shoemaker  s  iihuine 1  '1  J'V  *  ! 

Bau^h's  raw-Ume  phosphate 4  by  4 

15owers's  conijileto  manure 4  by  4 

Hen-manure,  not  weighed,  haudt'ull  to  hill I  4  b"v  4  ; 

Dry  seed,  no  fertilizer S.\by4 

Dry  8«?ed.  no  fertilizer '  :i^»>  4 

Dry  seed,  no  fertilizer,  <:overod  '.i  inches  deep 4  l»y  4 

Dry  seed,  no  leriilizer,  1  inch  dcex) ■  4  by  4  ; 
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A  Peiinsylvauia  fanner,  ex])erimentiog  iu^  i)lanting  com  at  various 
ileptUs,  planted  corn  with  a  pointed  stick  at  depths  of  one,  one  and  a 
lialf,  two  inches,  &c.,  down  to  six  inches.  The  grains  planted  at  pne 
inch  came  up  in  eight  and  three-quarter  days.  Gfliose  at  one  and  a  half 
inches  came  up  in  nine  and  a  quarter  days.  Those  at  depths  from  two 
to  five  inches  came  up  in  periods  ranging  from  ten  to  eighteen  days,  pro- 
portional to  the  depth  of  seed.  Of  those  at  five  and  a  half  inches,  only 
ten  grains  came  up.  Those  at  six  inches  did  not  make  their  appearance 
at  all.  Of  those  at  five  inches  only  forty-two  grains  attained  a  height  of 
six  to  eight  inches.  Those  planted  at  the  depth  of  four  and  a  half  inches 
produced  no  ears  of  full  size.  Those  at  one  and  a  h  ilf  inch  produced 
far  the  best  corn.  Those  at  one  and  two  inches  gave  sound  ears,  but  in- 
ferior to  those  just  mentioned.  He  concludes  that  the  proper  depth  for 
planting  corn  is  from  one  and  a  half  t>o  two  inches.  This  may  stand  as 
a  general  rule,  but  it  cannot  be  made  an  absolute  guide,  in  view  of  the 
conditions  of  diverse  soils. 

ROOT    CFIiTrRE. 

EXPERi:viENTS  IN  TUENIP  OXTLTFRE. 

The  prominciKH*  of  root  culture  in  the  agricultural  system  of  Gre^it 
Britain  is  well  known,  though  the  value  of  the  product  and  the  quan- 
tity obtained  i)er  acre  ])y  good  culture  in  a  favoring  climate  are  not 
fully  understood.  In  the  Transactions  of  the  Highland  Agricultural 
Society  of  Scotland  for  1868  i«  published  a  report  of /experiments  made 
by  Mr.  Henry  Shaw,  with  difl^erent  varieties  of  turnips.  Upon  this  re- 
sult a  gold  medal  was  awarded  to  him  by  the  society.  The  field  on 
which  the  cxperim(Mits  were  made  had  a  southern  exposure,  about 
seven  hundred  iWt  above  the  sea  level,  its  soil  being  a  light  loam,  dark 
in  color,  espcH'ially  adapted  to  grass  and  turnips ;  the  subsoil,  a  strong, 
})rownish  clay.  Tiic  land  had  been  subjected  to  a  six-course  rotation; 
one  year  in  mowing,  three  in  pasture,  followed  the  fifth  year  by  oats, 
and  tli(*  next  ytar  by  turnips.  Sixteen  varieties  of  turnips  were  sown  in 
plots  measuring  one-eighth  of  an  acre  each.  Each  of  these  allotments 
was  manured  with  two  and  a  half  cubic  yards  of  farm-yard  dung  and 
twenty-eight  ])oun(ls  of  dissolved  bone;  excepting  the  jylots  sown  with 
Swedes,  whereon  this  (luantity  of  dissolved  bone  was  doubled,  the  amount 
of  dung  being  the  same.  The  product  i)er  imperial  acre  is  given  in  the 
acconii)anying  table,  fnictions  of  hundred-weights  not  rei)oited: 


Kind. 


Product. 


Kiua. 


\v:ii;k  r.  i;Mi'si. 

Tdds.  Cirt. 

(■|.iiiiiu)ii  Whi?.' <il'»l.(' St  Jr> 

i:ink:n<l  Cilni..- 'jl  lo 

l\>ni«'rani:in  Wl.'ir  <  ;lnlii-      *Jt;  (Ml 

<irMystoi!i' (iloli« "i")  111 

K«  il-tiiji  (iIuIm- -^."i  4 

Yri.i  o\v  II  i<m:'s. 

L.iilv  IJiill.Mlv  V.r.'.v. SI  17> 

Al>rnl»«ii  I'.iill.vk  Vi-l!o-A                  ...  i»:i  M 

Dales  ilvli'-iu  \  .li..-.\      t>-4  (i 


0U\  ^roMniin  Yillow 

'JVofuldalo  Puri>lo-(op  VelU»\v 
AlKTcleen  I*nn»lf'-t«p  Yrllow 


I   lianshdlino  Sw*m1»'» 

nronzo  or  Kiimhlic'H  S\vc<!i- 

Shopheni'B  Swotlo 

Skir\injt"«  Improved  Sw<mIo.   . . . 
1  Skirvinji'rt  Kinjij  of  tin'  Swedrs 

i 


Prodnot. 


10     14 
Ml       7 

19  a:» 


.Air.  Joliii  ]\Iiln(»  also  received  a  gold  medal  from  the  Highland  Socit^ty 
U)V  exjx  riiiuMit'  inadoduring thr(»e consecutive  years  on  a  farm  in  Aber- 
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deeusbire,  designed  to  test  the  comparative  productiveness  of  varieties. 
The  field  had  a  light  soil,  suitable  to  turnips,  resting  on  a  clay  slate;  and 
had  boon  subjected  to  a  five-course  rotation.  In  each  case  the  mannres 
applied  per  acre  were  fifteen  yards  of  farm-yanl  dung,  one  hundred- 
weight of  Peruvian  guano,  two  hundred- weight  of  bone-dust,  and  two 
hundred-weight  of  superphosphate.  The  results  are  given  by  Mr.  Milne 
in  tons  and  thousandths  of  a  ton.  The  abstract  here  presented  is  confined 
to  varieties  of  Swedes : 


Varieties. 


Drummorurs  Estra  Tinprovcil 

East  LothiaD 

Greou-top 

Laiufr's 

BougLolme 


1864. 

1 

1866. 

TVTIM. 

Tont. 

iri.H)4 

12.051 

15.  MM 

11.787 

1^.946 

13.4(hl 

1G.G06 

10.075 

1G.563 

laooi 

1866. 


Tuu. 
•16.^ 
14.250 
14.700 
laiM 


The  report  states  that  the  turnip  degenerates,  if  sow^l  for  a  few  suc- 
cessive years  on  ])oor,  unnianured  soil,  from  a  large  fleshy  bulb  to  a  small, 
elongated  librous  root;  and  years  of  careful  cultivation  are  required  to 
restore  it  to  its  loriner  value.  Hence  the  use  of  seed  grown  for  a  series 
of  years  from  full -sized,  transplanted  bulbs  is  urged;  and  it  is  claimed 
that  the  dillerence  in  productiveness  between  two  varieties,  or  two  sam- 
ples oi"  the  same  variety,  may  be  wholly  owing  to  the  method  in  which 
the  seed  has  been  raised. 

Mr.  llussell  Swainvick,  in  18G5,  made  exi)criments  showing  the  effect 
of  ditlerent  fertilizers  for  turuii)s.  The  soil  experimented  on  was  a  mod- 
erately heavy  loam.  The  previous  crop  was  wheat.  The  dressings  were 
so^vn  May  27,  in  drills,  which  were  then  ridged  in  and  sown  with  white 
globe  turnip  seed.  The  tuniii)s  were  imlled  and  weighed  in  the  last 
week  of  !November.  The  foilowiug  table  states  the  manures  applied, 
and  the  yield,  i)er  acre : 


Manure-*. 


Ainonnt    I 
<)f  niuiniro  ' 
applieil. 


Yioia  of 

turiiiiw. 


Maunros. 


Xoiic 

None 

Gliio 

I>iss<»!v('il  t'opi\jlit«»y. 

(line 

DiMSolwMl  l)oii<.'-iUMi . . 

(iluc  

l)is.s«lvod  ln)uo.>< 

(;im» 

J'oli  vian  pnauo 

(Jhirt 

Dissolvo.l  copi*«)lit«*8 
Di:>aulvr(l  UonoaHli. . 


Cu-t.  2.hs. 


2  70? 

r>  70  5 

•J  70? 

n  70^ 


I 


lona.  Cu'U 
1-2     17 

12  is;; 

10      8i 

ic   n\ 


ii  70  \ 

5  fc7  5 

a  70  ( 

:i  24  5 

2  70 

r»  70 

5  70 


10 

10 

IG 
13 
M 


^^ 


10- 

lOi 

9.V 
'A  i. 


Amount 

of  uiauure 

applied. 


Jioli vian  fjuano 

Snl  aiuiiioniac 

Sal  aininuniac 

IMivian  ^iiano 

Sal  ainuioniac 

I )isi*ol\o«l  Imuios 

Sill  ainiiiuiiiac 

DiMMtlvctl  lM)ntvush 

S;il  aiinnoinao 

DiasDlvt'il  I'oprolitCH j 

Twrlvo  tuiiifof  (luiiK ; 

Throe  cwt.  of  guauo ' 


Cwf. 
3 
1 
1 
3 
1 
S 
1 
5 
1 
5 


IM. 
24 

105 
105? 

2-15 

105) 

87} 

luri ) 
•JO  5 

105? 
70} 


\ 


t 


Held  of 
turnips. 


IbM.Owb 

16  0| 

17  11 


17 
18 
17 
IG 
18 


4 

3 

lOi 
18} 
14S 


UOOT   CULTUliE   IN  MAllYLAND. 

Many  liave  doubted  the  desu-ability  of  attenii)ting  root  culture  in  this 
country,  south  of  forty  degrees  north  laliUide.  ft  has  been  found  a  pi"©- 
Kli(i  and  i>rofitable  culture  in  many  localities.  jMr.  George  F:  Armor, 
of  ICllvvood,  Baltimore  County,  Maryland,  communicates  the  following 
result  of  an  expeiiment  in  the  culture  of  the  mangold- wurzel,  undertaken 
to  test  the  i>rotit  of  such  a  crop  in  that  neighborhoo'd.  Tlic  yield,  as 
will  be  seen,  was  something  more  than  four  bushels  to  the  square  rod, 


RECENT  FARM  BXPEBDfEKTS.  4fiS 

or  about  700  bushels  per  acre,  produced  at  a  cost  of  a  little  more  than 
ten  cents  \yeT  bushel : 

"  I  had  a  piece  of  ground  prepared,  16  by  120  feet,  southern  exposure, 
slightly  rolling,  but  inclined  to  be  wet.  After  plowing  and  manuring, 
(with  stable  manui-e,)  the  seed  was  run  in  drills  three  feet  apart,  making 
six  rows  120  feet  long,  on  or  about  May  10.  Upon  thinning  out  enough 
plants  were  cast  away  to  have  run  at  least  twelve  rows  additional.  The 
roots  were  gathered  November  8,  and  the  result  was  twenty -eight  bushels. 
The  toi)s  I  fed  to  the  cattle,  and  they  were  eaten  with  great  avidity,  and 
the  roots  were  gieatly  relished.  So  far  as  I  can  judge  from  so  limited  an 
exi>eriment,  the  result  is  highly  satisfactory.  The  whole  cost,  including 
twelve  ounces  of  seed,  (Long  and  Yellow  Globe  mixed,)  at  $1  per  pouncL 
three  cultivatiugs,  with  use  of  liorse,  does  not  exceed  $.*i,  or  about  $72 
per  acre.'' 

GRASS  AND  nAT. 

In  the  report  of  the  Koyal  Agiicultural  Society  of  England  for  1867, 
Professor  \  oelcker  states  at  considerable  length  the  results  of  experi- 
ments instituted  by  him  some  years  ago  at  the  Agricultural  College. 
Cirencester,  on  a  level  clover  field  of  cilcareous  soil,  both  by  nature  ana 
condition  of  tillage  well  adapted  to  tliis  plant.  The  experiments  were 
esi)ecially  directed  toward  establishing  the  proper  period  for  cutting  the 
hay  crop.  Twelve  plots  were  set  apart,  each  measimng  one  rod  square. 
On  these  i)lots  cuttings  were  made  at  different  periods  from  May  26, 
to  Juh'  liiS;  some  of  them  being  mown  from  two  to  four  times  each,  others 
only  once.  The  cuttings  were  analyzed  in  such  manner  as  to  exhibit  in 
each  case,  1st.  The  weight  of  the  fresh-cut  clover;  2d.  The  weight  of  the 
hay  made  therefrom  and  cured  to  a  uniform  standard,  containing  16.7  per 
cent,  of  moisture;  3d.  The  percentage  of  nutritious  elements  contained 
in  this  hay.  By  estimate  from  the  pixxluct  of  a  first  cutting  made  June 
16,  the  yield  of  hay  per  acre  at  that  i)eriod  was  7,557  iK>iinds,  being  the 
gieatest  quantity  obtained  at  any  one  mowing.  Analyses  of  the  cu&ngs 
of  the  different  periods  show  furthermore  that  at  this  time  the  hay  con- 
tained the  gTcatest  propoitional  amount  of  nutriment.  In  the  plots  first 
cut  at  dates  earlier  or  later  than  that  just  mentioned,  deficiencies  in 
quality  and  total  yield  were  in  approximate  proportion  to  the  differences 
of  time  observable  between  said  dates  and  the  i)eriod  of  best  production, 
namely,  »1  une  1 G.  As  au  indicatoiy  example,  Plot  Xo.  5  was  first  cut  June 
2.  yielding  5,371^  l)0unds  of  hay,  and  again  mowed  June  16,  yielding  102 
l>uund^.  Total  yield  of  Plot  No.  5,  up  to  date  of  June  10,  5,471  pounds; 
thus  exhibiting,  when  compared  with  Xo.  7,  not  only  a  deficiency  in 
average  quality,  but  al^io  a  deficiency  in  quantity  of  at  least  2,083  pounds. 

Deduction :  Cut  at  the  i>eriod  when  the  clover  plant  contains  its  great- 
est [)roportiou  of  nutriment,  and  before  the  ripening  of  the  seed.  A  cur- 
rent agricultural  rule  expresses  the  piinciple:  '' Cut  when  one-half  of 
the  heads  are  browned/'  A  like  ])rinciple  is  involved  in  the  cutting  of 
the  other  L;r:^^sf•s. 

CURING   HAY. 

F.  y.  Stfwart,  Farmington,  Maine,  states  that  his  practice  has  been 
to  commence  cutting  the 'grass  when  in  "the  second  blossom,^  which 
occurs  g<'iiri:illy  in  his  section  from  the  lOih  to  the  15{h  of  July.  He 
begins  mowing  with  the  machine  as  soon  as  the  dew  is  completely  oflf, 
and  about  one  O'clock  commences  to  rake  and  haul  in,  following  tiie 
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course  of  tbe  machine,  and  getting  all  in  before  the  dew  begins  to  M 
Each  subsequent  day's  gathering  is  put  on  the  same  mow  until  the  band 
is  full,  and  at  the  top  of  the  mow  a  layer  of  straw  or  old  haj  is  placed 
one  and  a  half  foot  deei).  Mr.  Stewiut  claims  that  this  absorbs  ii» 
moisture  givon  off  by  the  heating  process,  and  tliat  tho  bay  is  bright 
sweet,  and  of  delicate  tiavor,  and  is  especially  sought  by  stock*  He 
states  that  ho  has  never  known  a  failure  whore  this  plan  was  closely  fol- 
lowed, and  if  attempts  prove  unsuccessful  it  must  be  that  there  was 
dew  on  the  grass  wlien  cut,  or  that  it  was  cut  at  too  early  a  stage  of 
growth. 

At  the  industrial  College  of  Maine,  situated  at  Orono,  iji  that  State, 
four  tons  of  hay,  chiefly  timothy  and  red-top,  were  put  in  one  mowwitli 
"  no  makkig,  and  no  foreign  moisture  in  the  grass."  Old  straw  to  thi- 
de])th  of  a  foi)t  or  more  was  i)itched  on  the  top  of  the  mow.  The  result 
was  a  complete  loss.  The  hay  was  cut  July  18,  al)out  ^1  a.  m.,  and 
hauled  into  the  barn  about  2  ]>.  m.  The  qualification  of  "  no  making** 
suihciontly  explains  the  result.  " 

B.  F.  Keed,  of  Greene  County,  Ohio,  stated  in  the  district  agricultoral 
convention,  that  he  stored  his  timotliy  and  clover  in  the  bam,  quite 
green,  making  chimneys,  so  to  speak,  in  the  mow,  by  putting  barrels  od 
the  mow  floor  and  drawing  them  up  as  the  hay  was  stowed  about  them, 
thus  leaving  ventilators  which  i)ermit  air  to  pass  through  the  hay  and 
euro  it  in  the  mow. 

LIQinD  MANITBE  ON  GRASS   LAND. 

Two  experimonts  were  made  by  J.  V.  Howill,  Cherry  Valley,  Penn- 
sylvania. The  first  was  on  pasture,  the  soil  sandy,  subsoil  sandy  gravel, 
and  perfectly  dry.  Four  m^res  of  the  field  were  dressed  in  February' 
with  excellent  barnyard  manure,  at  the  rate  of  twelve  two-horse  loads 
l)er  acre.  The  remainder  of  the  fi(tld  ^about  an  acre)  was  manured  with 
liquid  from  the  barn-yard.  In  thespnng,  tlie  apiMnirance  of  the  grass, 
in  color,  height,  and  thickness  of  the  sward,  was  in  favor  of  the 
liquid  manure,  and  during  the  summer  this  acre  was  grently  preferred 
by  the  cows.  In  the  second  experiment,  a  small  portion  of  the  field  was 
manured  with  a  compost  of  night  soil  and  wood-mold,  and  the  remain- 
der with  liquid  manure;  when  the  lot  was  mowed,  the  line  between 
them  could  be  easily  traced,  and  the  ditl(»ronoe  was  strongly  in  favor  of 
the  liquid  manure. 

\ 

DUV  AND   WKT  TVnSADOW. 

The  secretary  of  a  "social  faniK^rs' club*'  in  Pennsylvania  narrates 
the  exi)erionco  of  three  members  of  tin*  club.  The  sev<»i*:d  statements 
t^  ill  bo  (losigimtod  A,  1>,  and  C. 

A. — A  meadow  of  forty  acres  was  brouglit  into  tine  ccnrdition  by 
draining  wot  ])ortions,  i)aring  down  tufts  of  coarse  grass,  and  then 
adiiiiiiistcring  a  dressing  of  lime,  followed  by  a  light  one  of  l>one-dust« 
Subsequently  a  portion  of  tlu^  meadow  was  dressed  with  a  light  coat  ot 
suj)orpli()sphato  an<l  cut  for  hay,  of  which  iihw  tons  of  excellent  quality 
wore  obtaincMl  from  sov(mi  acres.  Th(^  <'.atlk^  wc^vo.  kept  from  the  low 
meadow  wlionev(»]'  it  was  vory  wot.  (iroat  benefit  was  derive<l  from  the 
application  of  ground  i)lastor  to  tho  dry  meadow,  but  not  from  its  appli- 
cation to  the  wet. 

1). — A  meadow  of  twenty  a<*ros  was  divided  into  plots  rimuing  the 
whole  length  of  the  meadow^,  each  containing  wet  portions  as  well  as 
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dry,  mid  eaeli  ('venly  prepared  thronghoat  its  entire  leugth  mth  a 
special  fertilizer.  At  the  end  of  four  years  the  results  are  reported. 
The  subjoined  table  iudicate^s  the  application  made  to  each  jmrticular 
plot,  (with  the  cost  ])er  iusve  so  far  as  given  in  the  original  narration,) 
and  the  effect  exhibited  on  the  dry  and  on  the  wet  portions  of  each  plot. 
The  figure  1  is  used  as  the  index  of  best  production }  2,  as  that  of  second 
iu  excellence,  &c. : 


Fertilizen*. 


Salt  and  lime... 
Snperphosyhato 

Bon&-uu8t 

Salt... 


Caustic  lime. 
^Goano 


Cost  per 
acre. 


$4  50 
4  00 

2  25 

3  50 
500 


Bit 
mcauow. 


Wet 
meadow. 


3 
5 
3 
4 
I 


The  salt  and  lime  were  in  the  proportion  of  three  bushels  of  salt  to  five 
of  lime,  mixed  about  three  months  before  use  and  afterward  shoveled 
over  sevcTjil  times.  It  was  applied  broadcast  at  the  rate  of  eight  bushels 
per  acre. 

C. — About  ten  years  ago  a  '>fme,  large  meadow^  was  divided  into  two 
portions,  the  one  drj-,  the  other  wet.  The  fonner  was  subdivided  into 
several  i)lots.  One  of  these  was  dressed  with  caustic  lime  at  the  rate  ot 
twentj'-llve  bushels  to  the  acre.  The  other  plots  were  dressed  with  air- 
slacked  lime  in  quantities  varying  from  twenty  bushels  to  sixty  bushels 
per  acre.  That  treated  with  caustic  lime  has  always  produced  the  best 
pasture  since  the  fall  following  the  time  of  application.  In  the  wet  por- 
tion was  included  a  "low,  wet  flat."  It  should  be  remarked  that  in  the 
rei)ort  made  respecting  this  portion,  a  serious  omission  occurs,  as  the 
statement  of  effects  seems  to  be  confined  to  recx^nt  api>earances,  and 
does  not  point  out  relative  states  from  season  to  season.  Subdivisions 
of  this  low,  wet  meadow  were  treated  with  various  fertilizers.  The  fol- 
lowing ai)plications  made  to  seven  of  the  plots  are  named  in  the  order  of 
best  effect,  commencing  with  the  first  in  excellence :  1,  caustic  lime,  at 
$»*^  25  per  acre ;  2,  an  animal  compost  formed  of  the  carcass  of  a  dead 
horse,  a  load  of  rough  hair,  earth,  and  common  plaster;  .'5,  salt,  at  $3 
l>er  acre ;  4,  supcTphosphate,  at  $5  per  acre ;  5,  guano,  at  $5  i)er  acre ; 
0,  plaster  and  salt ;  7,  nothing. 

Th(^  wet  meadow  of  B,  and  the  "  low,  wet  fiat''  of  ( ■,  appear  to  exhibit 
similar  conditions,  jnominent  among  which  is  a  sour  and  stagnant  state 
of  soil.  Against  this  condition  the  caustic  lime  proves  a  powerful 
remedy,  (csjKcially  \\iieii  accompanying  draining,)  attacking  injurious 
l>og-acids,  tonning  new  combinations  with  them,  and  thereby  setting  free 
valuablt*  <'!(  iiients  of  nutrition  which  had  previously  been  held  inactive. 
In  the  dry  iiica<low  of  I>,  the  salt  and  lime  mixture  stands  first,  as  the 
sweetening  etVect  of  the  lime  is  there  not  needled  iu  so  great  degree.  In 
the  dry  inca<l()w  of  (\  however,  there  appears  to  have  existed  an  acidity 
which  recjuired  the  action  of  caustic  lime.  In  B,  as  well  as  in  A,  is 
indicated  tin*  necessity  of  discrimination  in  the  use  of  plaster  as  being 
suitable  rather  to  dry  than  to  wet  soils.  A  also  ])oints  to  the  avoidance 
of  kneadinLC  wrt  meadow  l>v  the  tread  of  cattle. 


MICllK^.VX   COLLKGK   KXPEUHIKNTS. 

The  exi)eriiiu  iiis  of  the  Michigan  Agricuitnral  College  in  top-dressing 
grass  land  in  4ht*  years  lsr)l-G.>-'G(*  are  reproduccil  hercviu  concise  form, 
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for  puiposcs  of  comparison.  The  soil  was  a  light  saudy  loom ;  the  ana, 
thi*eo  and  six-tentlis  acres,  divided  into  eight  equal  plots.  The  whole  was 
seeded  to  tiuioth}^  and  clover  in  18G3,  iind  received  no  other  mannre  than 
the  below-named  top-dressings,  which  were  applied  May  10, 1864.  Ho 
subsequent  application  was  made.  Plot  No.  1  was  not  manured.  Thefi)!- 
lowing  table  exliibits  the  top-dressings  applied  to  the  other  plot^  and  also 
the  gain  of  these  manured  plots  over  the  unmanurcd  in  weight  of  hay 
produced.  Plot  No.  1,  not  manured,  yielded  in  18G4,  (two  crops.)  4,598 
pounds;  in  18G5,  (two  crops,)  :i,755  pounds;  in  18G0,  (one  crop,)  1,389 
pounds — total,  8,742  pounds. 


Plot. 


(xuLu  iu  i>oiinil8  of  m.iuurod  over 
uumauureil. 


l.-'r)4.     !     le()j. 

I 


Q,  373 


..  I ,  ^, 


3 

4 

5 1  '.iJHui 

6  1    (i-^> 

7 '  I.7t^. 

8 1  t-^l^n) 


I 


1.778 

1,  Ofiri 
1.100 
2. 24.> 

'J.  :>o:i 

2,  Gey 


ISCG.        Total. 


331 

yi3 

3t)l 

7(W 

1.04-2 

1)44 


4,4S4 
4,103 
r..  074 
6,077 


Total     pf-r 
ccut.  gain. 


Top-tli-e«fliiifis,  \B6L 


i77     I 


5.  i.'27 
<;,  i244 
5,  ifi-i 


r»i 

48 

70 

71 
C7 


3  biisliels  platter. 

5  bunholA  wood-Mhefl. 
00  loads  piilrprised  nniclc. 
SO  loaila  luack,  3  boib.  adt 

3  buAk(';]8  Aalt. 
po  loadit  horiMMnAinm*. 
20  loads  cow-nuuure. 


The  top-dressings  wen^  applied  on  the  young  growth  of  clover  and 
timothy.  At  the  outset  the  land  was  in  fair  i)roductive  condition,  as  is 
shown  bj'  the  yield  ot*  tli(!  i)lot  not  manured.  The  "  twenty  loads  of 
horse-manui*e,''  though  not  giving  yj)  largo  an  immediate  yield  as  some 
of  the  other  dressings,  was  the  iiio.st  lasting  in  etlect  and  gave  the  great- 
est total  yield.  The  "  twenty  loads  of  muek  and  three  bushels  of  salt^ 
gave  a  very  large  percentuge  of  immediate  giuii,  (indeed  the  largest  per- 
centage in  the/t)*A'^  crop  of  1801,)  and  stood  only  second  in  rank  as  respect 
ing  total  yield.  Considering  the  eost  of  application,  the  final  results  of 
the  "three  bushels  of  salt'-  are  esi)eeially  noticeable,  although  in  imm'v 
diate  i)roductiveness  it  ranks  comparatively  low ;  for  instance,  as  regard- 
ing the  resi)cctive  gains  of  the  several  manured  plots  over  that  not  ma- 
nured, in  the  iirst  (toi)  of  ISul  the  salt  stood  sixth  in  rank,  and  lowest  in 
rank  in  the  comi)leto  yield  of  thai:  year.  The  ''  twenty  loads  of  pulver- 
ized muck-'  gave  the  largest  ])erceiitage  of  gaui  in  the  comi)leto  >ield  of 
the  two  crops  of  18Gi,  but  stands  third  in  ranlw  in  the  total  of  the  five 
crops,  1S04-'G5-'G0.  The  "  live  bushels  of  wood-ashes-'  stands  third  ia 
rank  in  the  complete  yield  of  1801,  aiMl  lowest  in  rank  in  the  final  sum- 
Tning-up. 


Ull 


UECLA1M1^•(;   OLD   PAHTUKL. 

.^novation  of  an  old  hill  pasture  by  Fro/casoi'  Johmon^  of  Yale  CoUegc^f- 
is  pasture  had  once  been — twenty  years  ago — in  tolerably  good  con- 
ation ;  but  when  the  work  of  restoration  ('ommenced,  ten  years  ago,  the 
''*'d  was  unin-oductive,  and  almost  covered  with  low  bushes  and  mossy 
;iowth.    The  bushes  were  cut,  drains  established,  and  lime  applied  at 
•^e  rate  of  150  bushels  per  acre  in  the  autumn  and  winter.    In  the  fol- 
v'liur  spring  the  surlace  was  scratched  with  a  line-toothed  harrow,  red- 
•••    *c^vi  sown,  and  a  light  dressing  of  ])hosi)hatic  guano  (250  i)ouuds  to 
iO'-^)  ap])lied.    The  iii'ld  contained  from  live  to  six  acres,  and,  before 
...cosing,  ottered  scant  pasturage  for  one  cow.   In  the  season  of  1868 
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rod-top  and  white  clover.  No  fdrtber  dressing  has  been  applied.  Weeds 
and  scattered  woody  growth  are  annually  cut  off  in  August,  and  a  good 
coating  of  grass  is  left  for  whiter  protection.  No  grazing  is  allowed  after 
tlie  2oth  of  October.  In  commenting  on  the  course  pursued,  Professor 
Johnson  remarks  that  the  pasture  h^  evidently  been  slowly  undergoing 
a  change  in  its  chemical  constitution — ^hardening  in  some  such  manner 
as  "  hard-pan"  forms  in  ocherous  soils.  The  earth  being  compacted  also 
by  the  tread  of  cattle  around  springs  which  existed  on  the  slope,  the  flow 
of  water  was  <!hecked  and  the  soil  became  moist  and  spongy.  The  reme- 
dial action  of  the  lime  was  both  mechanical  and  chemical.  The  soils  of 
the  neighborhood  are  femiginous,  and  the  opinion  is  expressed  that  the 
hardening  of  the  land  had,  for  the  most  part,  been  caused  by  the  exist- 
ence therein  of  oxide  of  iron  and  of  acids  resulting  fi'om  a  peaty  decom- 
l>osition  of  vegetable  matter. 

FEEDING    STOCK. 

^Ir.  William  l>irney,  Springfield,  Massachusetts,  commenced  ten  years 
ago  the  ])raetiee  of  cooking  food  for  stock.  The  present  winter  (1868) 
he  feeds  forty-tlire(*  head  of  neat  stock,  equivalent  to  thirty-four  mature 
animals;  also  three  working  horses, three  tlu'ee-year-old  colts, and  three 
yearling  colts.  The  food  is  cooked  in  a  large  steam-box,  holding,  for 
instance,  1,350  pounds  poor  average  quality  of  hay — two-thirds  bog  or 
marsh  hay — 1 1 2  pounds  wheat  shorts,  and  4A  pounds  cotton-seed ;  200  gal- 
lons of  water  are  i)oured  on  i)revious  to  the  steaming,  which  takes  Ave  or 
six  hours,  and  recpiires  V2o  i)ounds  of  coal.  Steaming  is  done  only  twice 
a  week,  the  food  keeping  warm  three  or  fom*  days  in  the  box,  even  in 
the  coldest  weather.  Twice  a  day  the  requisite  quantity  of  material  is 
taken  from  the  box.  Th(»  horses,  when  at  work,  receive  four  quarts  of 
com  each  per  day,  tsprinkled  on  the  steamed  food.  Each  milch  cow  has 
also  two  (juarts  of  wheat  shorts  per  day.  Roots  fed  raw  are  also  admin- 
istered. The  stock  is  kei>t  in  good  condition,  carded  and  combed.  The 
temperature  of  tlie  stable  is  always  above  freezing  point.  A  statement 
of  the  cost  of  the  food  is  given  below.  The  coal  is  charged  to  general 
account;  were  it  added  to  the  following  items  it  would  not  increase  the 
average  daily  cost  to  seventeen  cents : 

1,330  pounds  i>oor  hay,  at  81-  per  ton $8  10 

112  pounds  bran 1  90 

•Irl  pounds  cotton-seed  meal • 99 

Total  (•<)<!  of  sleanied  food  for  three  aJid  a  half  davs 10  99 

Cost  lor  oiJi*  (la\ ,  steamed  food 83  14 

Extra  meal  for  three  horses,  24  ])ounds 00 

Extra  shorts  for  twenty  cows,  70  i)ounds 1  19 

12  bushels  roots,  at  IGj}  cents  jkt  bushel 2  00 

170  i)ouiuIs  of  Jiay,  at  $20  iKir  ton 1  70 

Daily  cf»st  of  feeding  52  animals 8  03 

AveniLi'c  cost,  1(3?  cents. 
'J  >> 

The  170  i>ounds  of  good  hay  is  for  noon  lunch — ^four  or  five  pounds  to 

each  aniinid,  on  an  average. 
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FEBitENTED  AND  COOKED  FOOD. 

A  comparison  between  fernicnte<I  and  cooked  food  is  given  iu  the  fol- 
lowing experiment :  Four  heifers,  practically  equal  in  all  respects^  and 
six  pi|^s,  from  one  family,  were  selected.  The  t<>n  animals  were  separated 
into  equal  lots  by  alternate  choice,  and  were  weighed  at  the  commeiu^ 
nient  of  the  experiment  and  weekly  during  its  continuance.  Those  in 
tbe  one  lot  were  fed  with  ferment<?d  food ;  the  others  with  cooked  food. 
During  the  iirst  week  the  amount  of  fermented  food  eaten  was  less  than 
the  quantity  of  cooked  food  consumed,  and  the  animals  fed  on  the  fer- 
mented material  made  the  greater  increase  of  live  weight.  During  the 
second  week  those  on  the  cooked  food  made  a  steady  progress ;  those  on 
the  fermented  food  scarc<».  any.  The  apparent  success  of  the  latter  dnxiDg 
the  first  week  was  actually  the  result  of  an  accumulation  of  undigested 
matter  in  the  intestines.  The  ex])eriment  was  continued  three  weeks, 
those  fed  on  the  cooked  food  thriving  and  increasing,  the  others  not. 
There  was  a  ditl'erence  in  the  return  of  the  lots  of  pigs,  in  favor  of  those 
fed  on  cooked  food,  of  £1  Is,  M, 

FATTENING  nOGS. 

EesiiUs  of  Experiments  hii  S.  U,  Clay^  Bourbon  Countyj  KetUucky.— 
Other  conditions  being  similar,  one  bushel  of  dry  com  made  live  poimds 
ten  ounces  of  live  pork ;  one  bushel  of  boiled  com,  fourteen  pounds 
seven  ounces  of  pork ;  one  bushel  of  ground  corn,  boiled,  made,  in  one 
instance,  sixteen  pounds  seven  ounces;  in  another,  nearly  eighteen 
pounds  of  pork.  Estimating  the  i)ork  at  eight  cents  per  pound,  one 
bushel  of  dry  com  made  45  cents'  worth  of  pork;  one  bushel  of  boiled 
com,  $1  14  Vorth  of  pork ;  and  one  bushel  of  ground  com,  boiled, 
$1  :\0  worth  of  pork. 

Hespecting  these  exi^eriiiients,  a  w(»stem  agricidtural  journal  remarks 
that  the  question  of  the  advisability  of  grinding  and  cooking  food  must 
be  considered  in  connection  with  the  circumstances  of  locality;  such, 
for  instance,  iis  cost  of  grinding,  expense  of  labor  and  fuel.  The  sug- 
gestion is  made  that  the  method  practiced  liy  many  iu  Kentucky  may 
be  best  adapted  to  the  majority  of  cases  in  the  West,  viz.,  of  turning  the 
bogs  into  an  unljarvested  tield  when  commencing  to  fatten  ;  then,  after 
a  few  weeks,  feeding  tllem  on  corn  in  th(»  ear  till  they  are  pretty  well 
fattened  ;  and  then  f(H?ding  on  corn-meal  till  they  are  in  prime  market- 
able condition. 

According  to  ex])erinients  mad(»  by  the  late  Professor  Mai)es,  in  New 
Jersey,  it  require<i  thirty  pounds  of  raw  corn  to  mnke  as  much  pork  a.s 
thirteen  i)ounds  of  cooked  meal  would  produce. 

The  purport  of  certain  experiments  with  five  pigs  during  the  past 
year,  by  a  New  England  fanner,  may  be  exhibited  bj^  taking  his  state- 
mints  as  to  ])igs  No.  1  and  No.  5.  No.  1,  taken  from  tho  sow  at  foni' 
mouths  oi'  age,  was  supplied  with  two  and  a  half  quarts  of  corn  or  meal, 
three  times  a  day,  and  about  the  same  quantity  of  milk,  continued  aa  long 
as  the  i)i;*;s  lived,  and  luiide  (4even  jjoiinds  ot*  ])ork  to  the  bushel.  No,  5, 
ot  her  comlit  ions  being  equivalent,  received  three  and  ii  half  quarts  xht  day, 
and  inoduccd  seven  and  a  half  pounds  of  i>ork  to  the  bushel.  Thclariu- 
i^r  thinks  he  did  not  get  so  much  ])ork  ns  ho  should  if  he  had  kept  the 
pig  on  three  quarts  j)er  day.  After  (»xi»eri!nenting  for  several  years  in 
fiHiding  pigs,  he  hohls  thnt  they  should  not  be  allowed  a  superabundant 
propcution  of  lluid  food,  but  rather  be>  treated  with  a  regular  and  more 
substantial  diet,  comnuaicing  when  they  are  taken  from  the  sow;  and 
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also  tUaj  a  rwitain  i|iiiiiitit.v  of  (M)ni  or  meal  per  day  tUiould  not  be 
I'xcpedwf, 

At  the  Micliignu  Agiiealtiiral  College,  iii  1866,  experiments  were 
made  lu  l(«(liiif:;  tbroe  tborongh-bred  Esf^x  pigs,  which  v/ete  weighed 
when  eleven  ilajs  old,  and  aiterwards  allowed  all  the  milk  they  wonld 
I'onBume,  The  total  weight  of  the  three  at  the  time  jnst  mentioned  was 
luorteeu  and  a  half  pounds.  Similar  experiments  were  made  in  1868 
with  corrospondinft  result!^,  Rhowing  that  the  yoanger  the  pig  the  more 
it  will  eat  in  proponion  to  its  live  weight,  and  also  tlie  more  rajiidly  it 
will  gain  in  proiwrtion  to  the  footl  it  conanmea.  The  subjoined  table 
*howa  the  amount  of  milk  consumed  at  rtifferent  times,  in  making  one 
|ionn(I  increase  in  live  weight: 


crk,  ,  M  wwL.      3.1  woek.      4lli  w«>k. 


VALIES  tiF  niFFEREST  POOD  MATERIALS.  ^ 

iloweviT  useful  as  a  ineaus  of  comparison,  chemical  analysis  alone  is 
uot  able  to  determine  with  sufUcicnt  exactness  the  values  of  different 
food  materials ;  and  a  really  satisfactory  decision  can  be  reached  only 
through  actual  experience.  The  following  tiible,  prepared  by  Prolicssoi 
Tanner,  of  Euglaud,  represents  the  composition  of  various  materials 
itsed  for  food  of  animalH,  and  their  feeding  ^'alll(^  as  demonstrated  in 
prat-tice : 
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in  acttijil  aiiplicutiou  these  estimates  of  value  are  moditied  by  various 
■ousiderationa,  Home  of  these  arc  stated  by  Protessor  Voelcker  as  fol- ' 
lows :  Ist-  The  age  of  the  animal ;  young  auimals,  especially,  requiring 
fi  large  i»roi>ortion  of  nitrOgeuized  uattci-  and  bone-forming  material, 
id.  The  kijid  of  animal ;  (the  food  best  suiteil  to  horses  Is  not  aiway.s 
liest  for  cows  or  sheep.)  3d.  The  Jiatiual  diapositiou  or  temper  of  tlio 
tuimal.  4tli.  Tlie  piiri»o.se  for  which  the  animal  is  kept — as  whether  for 
fattening,  or  foi-  w  ork,  or  for  milk.  The  digestibility  of  the  food,  aiso, 
iemands  attention.    l?rofe88or  Voelcker  states  a  few  of  the  couditions 
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affecting  it :  1st.  Tlie  kind  of  animal,  cows  more  readily  asedmilatingthe 
nutriment  of  cut  straw  than  horses.  2d.  The  amount  and  character  of 
woody  fibre  contained  in  the  food.  3d.  The  amount  of  flesh-formiDg 
substances.  4th.  The  bulk  of  the  food.  5th  The  form  in  which  it  is 
presented  to  the  animal ;  whether  cut,  or  not  cut,  cooked  or  raw,  &c, 

£xperi]!ii:nts  with  fertii^izebs. 

The  subjoined  statement  of  experiments  made  by  Mr.  Levi  Bartlett,of 
Warner,  New  Hampshire,  with  superphosphate  of  lime  and  other  con- 
centrated manures,  gives  an  idea  of  the  effect  of  these  fertilizers  upon 
the  ffranitc  soil  of  New  Hampshire. 

Within  the  past  few  years  large  numbers  of  the  farmers  in  that  section 
of  the  country  have  made  free  use  of  the  super|>hosphate  of  lime  for 
manurial  purposes,  and  generally  with  paying  results;  so  much  so  that 
its  use  is  annually  increasing.  The  reasons  why  a  few  hundred  pounds 
per  acre,  applied  "to  the  land  planted  with  (»oni,  potatoes,  turnips,  beans, 
and  clover,  usually  exhibit  such  favorable  results,  is  supposed  to  l)e 
owing  to  the  restoration,  to  long  cultivateil  fields,  of  those  phosphates 
so  necessary  in  the  production  of  cultivated  crops,  but  which  have 
been,  year  after  year,  abstracted  from  them.  Each  CFop  grown  and 
removed  from  the  land  caiTies  with  it  certain  well-known  mineral  plant 
food.  In  the  usual  routine  of  farming  pursued  in  the  region  refened 
to,  but  small  portions  of  these  mineral  ingredients  of  crops  ever  find 
their  way  back  to  the  soil  whence  they  were  derived ;  and  sooner  or 
later  the  crops  diminish  in  produ(»t  from  lack  of  appropriate  food.  P<rt- 
ash,  lime,  magnesia,  phosphoricj  acid,  and  sulphuric  acid  aro  absolutely 
necessary  for  the  life  of  agricultural  plants,  as  is  demonstrated  by  all 
the  experiments  hitherto  made  for  studying  their  infiuence.  These, 
with  a  few  other  minerals,  constitute  the  ash  of  plants.  Were  it  pos^le 
for  a  plaut  to  gi'ow,  ilower,  and  bear  seed,  without  the  cooperation  of 
mineral  matters,  it  would  be  utterly  valueless  to  man  or  animals,  becanse 
these  minerals  are  as  absolutely  necessary  in  the  food  of  man  and  an- 
imals as  they  are  in  the  soils.  A  deiiciency  of  them  in  either  case  leiads 
to  a  stunted  growth,  enervation,  and  i)roniatiirc  (l(?ath.  Phosphoric  add 
and  lime  are  indispensable  in  the  iormation  of  the  bones  of  animals,  and 
no  other  combination  of  lime  and  acid  can  be  substituted.  Potash,  soda, 
sulphur,  iron,  &c.,  enter  into  the  comi)Osition  of  animals  in  very  small 
l)roportion  when  contrasted  with  the  amount  of  phosphate  of  lime 
required  to  build  ui)  their  bony  skeletons.  ProfeSvSor  Liebig  says:  "In 
an  ox  of  550  pounds'  weight  there  are  183  ]>ounds  of  bones,  containing 
nearly  120  pounds  of  phosi)hate.  of  lime;  in  the  flesh,  hide,  and  other 
parts  of  the  animal,  15  potnds  of  phosphate.''  Professor  Johnston 
says:  "For  every  cow  it  maintains,  a  dairy  farm  will  annually  lose  of 
eartliy  phosphates  as  much  as  is  (contained  in  50  i>ounds  of  bone-dust" 

A  large  portion  of  the  farms  in  ^(wv  England  hive  been  under  culti- 
vation from  one  hundred  to  two  hundred  years,  and  the  phosphates 
required  in  the  formation  of  the  bones  of  all  th:^  animals,  bipeds  and 
quadru])(Hls,  raised  uiM^n  these  I'arms,  have  come  directly  from  tiieir  soils. 
By  th(»  ai^^eucy  of  the  various  food-crops  giM)wn  ui.;m  them  during  this 
long  ])eri()(l,  a  deficiency  of  ])hos])hates  exists  in  thr  soil  of  thousands  of 
these  farms.    This  is  so  manifest  that  the  most  skeptical  admit  it. 

The  only  I'easible  method  of  restoring  the  needed  phosphates  is  by  the 
application  of  ground  bone,  or  what  is  belter,  the  soluble  6UX)erphosphat6 
of  lime.    The  above  citation  from  Professor  Lieb!.;  rhows  the  enormous 
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excess  of  phosphate  of  lime  in  animal  structures  orer  all  other  of  the 
inorp:anic  constituents  entering  into  their  com][>osition.  Something 
analogous  holds  good  in  the  inorganic  constituents  of  certain  cultivated 
crops,  especially  the  cereals.  The  mean  results  of  thirty-two  analyses, 
by  I'rofessors  Way  and  Ogston,  show  that  "wheat  contains  some  lime, 
but  only  very  little,  much  less  than  is  generally  supposed,  not  more  than 
one  ounce  in  a  bushel  of  grain  (and  a  little  more  in  the  straw,)  while  it 
contains  rather  more  soda  than  lirae,  about  five  times  as  much  magnesia, 
nearly  nine  times  as  much  potash,  and  more  than  thirteen  times  as  much 
phosphoric  acid."  This  acid  is  found  in  the  ash  of  plants  in  combination 
\\ith  lime,  xmtash,  soda,  &c. 

These  prefatory  remarks  are  made  with  especial  reference  to  the  ben- 
(iflcial  action  of  a  good  superphosphate  of  lime  on  the  long  croppied 
soils  of  Xew  England.  Such  applications  are  not  needed  on  the  fertUo 
soils  of  the  West,  which  have  been  under  cultivation  but  a  few  years. 
But  the  time  will  come,  sooner  or  later,  when  many  of  these  produc- 
tive lands  will  feel  the  want  of  the  phosphates  which  have  been  so  lav- 
ishly dra\>'n  from  them  year  after  year  in  their  wheat  and  com  crops, 
^vitll  no  adequate  returns  of  manure  of  any  kind. 

Some  may  ask,  '*Can  the  fertility  of  annually  cropped  soils  be  kept 
up  by  the  a]>plioation  of  superphosphates  and  other  concentrated 
manures?"  Perhaps  it  may,  but  the  safer  way  for  the  farmer  is,  to 
use"  these  commercial  manures  in  conjunction  with  the  farm-yard  and 
other  manurial  resources  of  the  farm.  This  is  the  course  pursued  by 
many  of  the  most  successful  cotton  growers  of  Georgia,  some  of  whom 
annually  expend  thousands  of  dollars  in  the  purchase  of  guano  and 
other  commercial  manures.  A  similar  course  is  pursued  by  the  wheat 
and  root  growing  fanners  of  England. 

Carefully  conducted  experiments,  by  Mr.  Lawes,  of  England,  on  manur- 
ing grass  lands,  with  a  great  variety  of  manures,  animal,  vegetable,  and 
mineral,  indicate  that,  practically  speaking,  stable  or  farm-yard  manure 
is  a  much  more  perfect  and  economical  restorer  of  the  constituents  re- 
moved in  the  hay  crop  than  are  the  so-called  artificial  manures.  But  ex- 
perience shows  that,  even  when  farm-yard  manure  is  used,  activity  of 
UTowth  is  frequently  increased  if  direct  phosphatic  manures  be  also  em- 
I»lnycd.  riiosphoric  acid  may  be  advantageously  and  economically  ap- 
jilicd  citlior  in  the  form  of  l*eruvian  guano,  which  at  the  same  time 
supplies  a  lar^o  quantity  of  ammonia  or  ammonia-yielding  matter,  and  a 
little  i>otash  also,  or  a  super])hosphate  of  lime.  Mr.  Lawes  says:  "There 
can  be  no  progressive  agriculture  without  farm  stock;  consequently, 
without  stoc!:,  no  manures."  * 

Mr.  r»artlerL's  ni>ovt  of  exjx^riments  is  as  follows: 

••  ll:n-iii^^  the  ]>iist  season  experimented  with  several  dilferent  brands  of 
.s'.iperpliosjiljjMJ's  and  other  cx)ncentrated  manures,  1  hen^with  report  the 
resuh s.  AVisliiug  to  test  t  lie  worth  of  various  manures  on  different  crops 
on  i!iy  f:u'ii!,  {jbout  the  i*()th  of  May  I  turned  over,  with  a  good  plow, 
ninety  rods  of  jrieeii-sward,  a  fair  quality  of  corn-land,  a  part  of  which 
wns  i>l:Hite{l  with  a  sniidl  vnriety  of  eight-rowed  corn.  The  rows  across 
The  ];m(l  (•'»:n:ii]ie(l  twenty-two  hills  ea<*h — bills  thi-e^*  by  three  feet  apart. 
TIm'  tirsr  t  ad  ima  s  ha<l  a  small  s]>oonful  of  Duncan  «S:  Mclvellai's  Glasgow 
('i»!n}»;iii>  (trtliizer  :i]»plied  to  each  hill — yield,  :\S  j)Ounds:  two  rows 
Cii' !  I !':,:,  :•<].  i'i.r;!;ind,  ^faine,  3i>  pounds;  two  rows  Ehodes  &  Co.'s 
;»rMi:o!ii;it.  1,  H»  ]>oMiids;  lihodcs'  standard,  .'^7 J  ]K)unds ;  two  rows  of 
Antl.'V  (  -li's.  .>l  jiounds;  two  rows  Coxsaclde,"!New  York,  .S3  i>ounds; 
two  lo .. s  lIlil^  ral  superphosphate,  30  i>ounds.  All  of  the  above-named 
were  <ir.>"ii»]!osi>]iates,  jqual  qunntities  of  each  applied  in  the  hill,  and 
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slightly  coveieU  with  soil  tofoie  (lroi)i>iuj^  the.  corn.  Two  i-ows  of  a8hei» 
and  iiiie  bone-dust,  wottoxl  with  water  six  weeks  pre\ioiisly,  jieldod  30 
l)ounds ;  two  rows,  iine  hen-dung,  'Mi  pounds;  two  rows  Peruvian  guano. 
30  pounds.;  two  rows,  hen-manure  and  dry  aiihes,  36  poniids ;  two  rows, 
lish-pomac€  or  guano,  27  pounds ;  two  rows,  sulphate  of  ammonia,  (put  too 
much  in  the  hills — some  of  the  seed  fjiiled  to  come  up,)  yield,  24  poun^: 
two  rows,  one-thinl  of  eacli  having  Cuban  guano,  Alta  Vela  guano,  aud 
Bnker's  Island  guano,  yield,  34  pounds;  two  rows,  seed  soaked  in  the 
*  French  liquid  fertilize.!^  for  24  hours  previous  to  x)lantiug,  yield,  % 
pounds;  two  rows,  without  manure,  25  pounds.  The  com  was  husked 
fn  the  lield  October  20,  each  two  rows  weighed  soon  as  husked,  and 
noted  down  as  above.  Soft  corn  there  was  none ;  the  smallest  nubbins 
were  thoroughly  ripened.  I  do  not  think  the  above  is  a  x)erfectly  fair 
ri^cord  of  the  intrinsic  value  of  the  different  manures,  for  the  cnt-womw 
destroyed  many  plants  in  some  of  the  rows,  and  a  heavy  shower,  attended 
with  wind,  nbout  the  time  the  corn  was  fairly  in  tlie  milk,  prostrated  a 
portion  of  it,  thereby  much  lessening  the  yield. 

'*  Some  of  our  farmers,  who  ex])erimented  with  different  brands  of  super- 
l)hosphates  on  corn,  on  dill'ei'ent  and  better  c<)rn-soils,  realized  different 
and  much  more  favorable  ix?sults ;  and  so  pleased  are  they  with  theae 
results  that  they  will  purchase  largely  of  su])erphosphatei»  for  their 
(!orn  and  other  farm-crops  the  coming  season. 

^'The  remainder  of  the  ninety  rods  of  land  was  jilanted  with  the  Orono 
l)otato — ])lanted  20th  of  May ;  rows  twenty-two  hills  long.  The  foor 
south  rows  leceived  a  spoonful  of  Andrew  Coe's  su])erpho8phate  to  each 
hill;  fifth  row, no  manure;  then  four  rows,  Portland  superi>ho8phate;  next 
row,  no  manure;  every  fifth  row  without  manure;  four  rows,  hen  ma- 
nure; four  rows,  fish  guano;  four  rows,  Coxsackie  phosphate;  and  so 
(m,  till  the  field  was  i)lanted.  The  four  rows  without  manure  through 
the  field  averaged  two  bushels,  ench  set  of  four  rows  not  varying  over 
half  a  ])eck ;  the  manured  rows  averaged  three  bushels,  varying  with 
the  different  manures  to  each  four  rows  from  two  and  a  half  to  a  little 
over  three  bushels — the  fish  guano  giving  the  largest  yield  and  fairest 
tubers. 

'^  Another  i)lat  of  sixty  rods,  green-sward,  soil  sandy  loam,  was  planted 
with  Orono  potatoes  20th  of  May.  The  following  kinds  of  manures  were 
used,  a  spoonful  in  the  hill,  viz :  Duncan  *&  McKellar's  phosphated 
guano,  llhodes'S  ammoniated,  and  his  stiuidard  sui)erphosphatey  Peru- 
vian guano,  fish  pomace,  hen  manure,  Portland  sui>eri>hosphate,  ashes, 
aud  fine  bone-dust — four  rows  of  each,  ami  four  rows  without  manure; 
the  remainder  of  the  patch  nearly  a  repetition  of  the  ibregoing.  The 
result  may  be  summed  up  in  a  few  words.  The  yield  of  the  manured 
rows  varied  somewhat,  but  the  increase,  as  a  whole,  where  the  manures 
were  used,  was  fully  fitty  per  cent,  over  the  unmanured,  The  Peruvian 
guano  i^ave  the  largest  yield,  but  the  tubers  were  much  more  prongj' 
and  misshai)en.  Potatoes  at  harvest-time  were  worth  about  75  cents 
f)er  bushel ;  at  that  jirice,  I  think,  the  commerciiil  manures  used  paid 
vrell.  The  whole  season  wa.s  a  very  wet  one ;  perhaps  in  a  very  dry  season 
the  result  might  have  betiii  different.  1  i)lanted  some  twenty  rods  with 
the  same  kilid  of  potatoes  on  highly  manured  land,  in  corn  the  previous 
year;  the  potatoes  were  very  large,  misshapen,  i)rongy  tubers,  badly 
diseased,  aud  of  poor  qujility  for  table  use. 

"On  corn,  where  a  fair  dressing  of  manure  was  applied,  phosphate 
sown  broadcast  and  applied  in  the  hill,  increased  the  crop,  and  very 
much  hastened  its  ripening.  On  white  beans,  it  doubled  the  }ield,  and 
hastened  the  ripening  at  least  ten  days,'' 
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raTECITS  OF  GUANO  BURIED  AT  DIFFERENT  DEPTHS. 

Eeceut  expeiiments  made  by  the  Agricultural  Society  of  Prague  ahow 
the  efibcts  of  guano  buried  in  the  soil  at  different  depths.  The  amount 
jipplie<l  was  290  kilograms  i>er  hectare.    This  is  259  i>ound8  per  acre. 


Dcptli  of  appllcutiou. 


I.  Pnt  in  with  tho  seed. . 

u.  From  1  to  2  iiichcn 

:i-  Fi-oni  2  to  3  inchee — 
4.  From  3  to  4  iiichcs 


Product  per  hectare, 
(tirst  3*ear.) 


Protluct  per  hectare, 
(iHiCoud  year.) 


'if- 

u 

S 


i  'Without  new  manure. 


n^^^    'Winter 
OatK.       ^y^.  , 


Winter 
bai-i«y. 


With  new 
manure. 


KUoffr. '.  KUoftr.  '  Kiioar.   KUojr. 


•f.  14-2 
4.C70 


2.203 
2,S0:i 

2,riflo 


7.402 
7.402 
7,843 

1^.1.8 


3.9Uli 
:t,  C13 

4.8^; 
.•i,  <.2r> 


KUogr.  \  KUogr. 
:i,340  ! 


I 


3.  a2r» 

3.H77  ' 

4.2:j:j  i 

I 


1.7  4 

2,iir* 

•2. 0.^ 


Winter 
barlev. 


KUofpr 
2,<27 
2.(;54 
2,655 
3.S64 


IXSECTS, 


KXPERTMKNTS  WITH  THE  POTATO  JUG. 

Edwin  Keynolds,  conespondent  of  the  Department  at  Fond  du  Lac, 
Wisconsin,  writes  as  follows  of  his  experience  with  the  potato  bug : 

I  planted  potatoes  May  7  nnd  -^r  the  field  thirty  by  eipht  rodft;  plant^Ml  on«t  aud 
west.  In  tbe  centre  I  plnntecl  ton  rows  of  early  varietien,  which  came  up  much  HooDi^r 
than  tho  main  licld.  and  Konic  days  earUer  than  the  Early  Gooilrich,  plantcil  side  by 
sidt;  at  the  siinic  tiuie.  (.)n  tho  2()th  fuU-^prown  bugs  Ttwo)  made  their  appearance,  the 
field  being  eighty  rods  from  where  potatoes  had  been  before ;  27th,  ten  were  destroyed ; 
'2'*th,  thirty ;  ^th,  Rixty-seven  ;  liOth,  thirty ;  Slst,  fifteen — ^np  to  which  time  aU  were 
on  a1)out  a*^  rod  of  ground.  Juue  1,  two  other  smaU  snots  wero  infested,  when  I  came 
to  the  conclusion  tliat  the  price  of  i>otatoes  was  etenuu  vigUance.  Therefore,  with  two 
padiUes  in  hand,  I  scnitinized  every  hill  myself,  destroying  bugs  and  larve  until  tho 
r^2d,  when  the  larva*  that  I  had  overlooked  became  ccawUng  slu^  and  so  nnmeiouH  that 
I  resortoil  ti)  a  pan  and  Ptick,  knocking  them  off  and  destroymg  them.  This  I  prao- 
tici<l  until  July  5,  when  I  was  told  by  a  farmer  from  Iowa  that  one  ponnd  Paris  green 
aud  four  poiuids  clry  a^ihes  sifted  and  well  mixed,  apphed  to  the  infested  vines  while 
the  dew  wa^<  on,  \vas  sure  death  to  tho  bugs  and  no  injury  to  the  vines.  I  tried  it,  and 
to  my  great  satisfaction  foimd  it  to  be  so.  I  used  tho  composition,  passing  over  the 
Held  twice  a  W(M?k,  and  kept  tho  bugs  subdued  until  the  leaves  had  becomo  too  tough 
tor  their  fooil,  and  they  have  disappeared. 

It  will  be  noticed  the  hugs  appeared  in  my  field  in  patches.  Many  coi\joctnros  arose 
ill  my  mind,  as  to  whether  they  were  dei)06ited  in  the  ground  last  fall,  or  flew  in  the 
ni<iJit  from  one  fiehl  to  another.  I  came  to  the  former  conclusion,  for  had  they  tloi\Ti 
ill  the  night  they  wonhl  have  lieen  more  evenly  distrihut<Kl  over  tho  field. 

I  would  recouiniend  planting  iu  fields  of  lon|;  narrow  strips,  aud,  at  least  once  in  two 
•  (kIs,  ])lant  the  earliest  varieties  across  the  piec-e,  that  the  bugs  in  the  ground  may  bo 
«lcstrf>yed  before  the  main  field  is  up,  as  they  will  surely  concentrate  on  the  earliest 
\  arit'tieH.  I  would  further  recommend  that  planting  l>edone  with  single  eyes,  say  five 
In  a  hill,  that  they  may  grow  single  stalks,  in  order  to  more  closely  detect  the  lar\'}e,  as 
th«\v  are  dei>oMtt'd  on  the  under  si<le  of  tho  leaves. 

Th<'  most  «"onvtiiient  method  of  destroying  tho  bugs  is  by  using  a  pair  of  tongs  made 
of  jjaU-nHi.  With  such  an  instnmient  bum  and  eggs  can  be  kept  olf  for  sometime  with 
jis  little  labor  as  using  the  Paris  green  and  ashes,  and  saving  the  cost  of  the  pigment. 

A  ni'iglilxir  of  mint'  idanted  potatoes  on  ground  that  grow  potatoes  the  year  before, 
j;nd  ^vlM■M  covirin*:  tlit'iii  found  from  three  to  seven  full-grown  bugs  on  each  potato. 

ANTS  AT  THE  ROOTS  OF  FRUIT-TREES. 

Kov.  W.  r.  Smith,  M.  D.,  of  Fayetteville,  Texas,  communicates  the 
tollowiiio  sii<c<'ssfiil  mcKle  of  dealing  with  ants  at  the  roots  of  fruit-trees, 
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which  insects  are  very  troublesome  and  destructive,  particulai-ly  in  warm 
climates : 

"Iwasnxishig  some  tobacco,  and  operated  with  the  green  leaves  iu 
the  following  manner :  I  removed  the  earth  fix)m  around  the  tree  or 
vine  as  much  as  1  could  without  injuring  the  roots :  thou  I  put  a  hand- 
ful of  tobacco  leaves  around  the  tree  or  vine,  where  the  ants  worked, 
covered  them  nicely  with  the  earth,  and  pressed  it  well.  In  a  few  cases 
I  had  to  repeat  the  dose,  but  I  have  tried  it  often  with  uniform  success 
in  driving  the  ants  and  savin icc  the  tree  or  vino." 


It  will  be  seen  that  the  foregoing  collection  embraces  a  large  variety 
of  experiments  from  the  skilli'ul  and  careful  field-trial  down  to  that  which 
is  comparatively  crude  and  incomplete,  Uowever  impertbct  many  ot 
these  experiments  may  appear,  taken  collectively  they  furnish  material 
for  practice,  thought,  critical  comparison,  and  profitable  dedaction.  Ei- 
I)eriments  even  of  small  value  in  themselves  may  servo  by  example  as 
stepping-stones  to  others  of  more  perfect  character,  affording  more  decis- 
ive conclusions.  It  is  by  the  constant  accretion  of  knowledge  gained 
through  similar  trials,  and  by  the  slow  progress  made  through  conflict" 
ing  successes  and!  allures,  that  improvements  are  established  and  errors 
overcome. 

It  is  important  to  note  some  of  the  requisites  to  the  clear  statement 
of  a  field  experiment.  The  narrator  should  specify  the  nature  of  the 
surtace  soil,  whether  clayey  or  sandy  loam,  poiwis  or  compact,  wet  or 
dry,  and  its  depth;  the  nature  of  the  subsoil;  the  manures  applied,  in 
what  manner  applied,  and  in  what  quantity  per  acre  or  square  rod,  &c; 
the  quantity  of  seed  sown  to  a  given  area,  of  what  particular  variety, 
and  in  what  manner  so\sii;  the  manner  of  cultivation;  the  cost  of  pro- 
duction; the  amount  of  product  to  a  given  area,  and  its  value.  Iti8> 
of  course,  impossible  to  prescribe  an  unvarying  foim  of  statement  suit- 
able to  all  cases.  Common  sense  and  reflection  will  supply  means  of 
adaptation.  It  is  the  plain  statement  of  facts  that  is  want^  not  ele- 
gance of  style.  The  farmer  who  contributes  such  desirable  information 
may  in  that  act  be  a  benefactor  to  himself,  to  his  immediate  section,  and 
to  thousands  remote  fLX)m  his  own  habitation.  It  should  never  be  for- 
gotten that,  in  its  proper  estate,  agriculture  is  indeed  an  axt;  and  that 
its  followers,  wherever  they  be  and  in  whatever  condition,  are  bouQdby 
the  most  common  ties  of  humanity  to  contribute  as  far  as  possible  to 
the  general  welfare  of  their  fraternity. 


CURRENT  FACTS  IN  AGRICULTURE. 


FOKEIGN  PRODrCTIO>'. 

The  Journal  ol'  tho  Eoyal  Agricultural  Society  of  England  contains 
an  exliibit  of  tlie  ]»ro(luct,  imports,  and  consumption  of  wMeat  in  the 
United  Kin*i<loin  of  Great  I>ritain  during  a  period  of  years,  in  which  the 
following  conclusions  a ix*  reached:  There  has  been  a  reduction  in  the 
area  of  wheat  culture  in  each  of  the  three  niaiu  divisions  of  the  king- 
dom ;  very  laigts  proi)ortionally,  in  Scotland  and  Ireland,  comparatively 
small  in  England.  In  yield  there  has  been  a  small  increase  per  acre  in 
England  and  Wales,  and  probably  in  Scotland,  and  a  marked  diminu- 
tion in  Ireland ;  on  the  whole,  a  small  increase  in  yield  per  acre  in  the 
United  Kingdom  collectivel3\  In  the  aggregate  of  home  produced 
wheat  in  the  United  Kingdom  there  has  been  a  diminution;  proportion- 
ally small  in  England  and  AVales,  very  considerable  in  Scotland,  and 
still  greater  in  Irtland.  The  imports  of  breadstuHs  liave  increase<l 
enormously  of  late  years,  and  in  much  greater  proportion  in  Ireland 
than  in  Great  Britain.  The  aggregate  amount  of  wheat  consumed 
annually  in  the  United  Kingdom  has  increased  very  considerably,  the 
ratio  of  increase  being  about  the  same  in  Great  Britain  as  in  Ireland. 
In  the  United  Kingdom  collectively  the  population  has  increased  con- 
siderably notwithstanding  a  diminution  in  Ireland;  and  the  actual  con- 
sumption of  wheat  per  head  in  Great  Britain  has  increased  a  little  more 
than  five  per  cent.,  and  in  Ireland  over  twenty  per  cent.  The  final 
de<luction  made  is  that,  "  unless  the  home  product  of  wheat  in  the 
United  Kingdom,  available  as  human  food,  (which  has  been  about 
12,250,000  quarters  per  annum  during  the  last  eight  years,)  should 
increase,  there  will  be  required  the  next  five  years  an  average  im- 
portation of  between  0,000,000  and  10,000,000  quarters  annually,  or  from 
72,000,000  to  80,000,000  bushels."  Five  and  a  half  bushels  per  head  are 
given  as  a  low  estimate  of  the  average  annual  consumption. 

Acreage  in  Ireland. — Tlie  total  acreage  under  crops  in  Ireland  in  1867 
was  5,4ol),702  acres;  in  1808,5,547,335  acres;  showing  an  increase  of 
87,G3;>  acres.  Of  the  several  crops  the  greatest  increase  in  acreage  was 
in  oats;  next  in  meadow  and  clover,  potatoes,  and  wheat,  respectively. 
During  the  same  period  there  was  a  decrease  of  more  than  three  per 
cent,  in  the  estimated  value  of  horses,  cattle^  sheep«  and  pigs. 

Increase  of  acreage. — In  Great  Britain,  in  1868,  tlie  increase  of  acre- 
age in  wheat,  over  that  of  1867^  was  a  little  more  than  eight  per  cent; 
and  over  that  of  18GG,  nearly  nme  per  ct»nt.  In  barley  the  increase  of 
acreage  in  isi;8,  over  that  of  1867,  was  nearly  five  per  cent.;  over  that 
of  1SG<>,  only  lour  i^or  cent.  In  oats  the  year  1868  shows  an  increase 
of  acreage  oi'  only  one-tenth  of  one  per  cent,  over  1867,  and  tliree-tenths 
ol*  one  i)ti  cent,  over  18GG.  In  iK)tatoes  the  year  1868  exhibits  an  increase 
of  acrccigf  over  18G7  of  nearly  ten  percent.,  and  over  18C6  of  more  than 
nine  ])er  cent.  In  the  number  of  live  stock,  per  estimate  of  June  25, 
is<;s,  tlierc  was  an  increase  in  cattle  in  1868  over  1867  of  eight  and  a 
half  per  cvwi.;  in  sheep,  a  little  more  than  six  per  cent.;  in  pigs,  about 
twrnty-t\vo  and  a  third  ])er  cent. 

Yulfl  of  wheat. — Keliable  English  authority  places  the  avei*ago  yield 
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of  wheat,  throup^liout  Englaud  and  ^Vales,  for  a  series  of  years,  ai 
twenty-eight  bushels  per  acre.  The  average  for  1868  is  larger,  this  year 
having  been  uncommonly  productive.  Jiy  compjirisou  of  recent  statistics 
with  similar  information  obtained  by  Ai'thiir  Young,  in  twenty-six  counties 
of  England,  in  17G9,  it  apiHjars  that  the  average  pixxhict  of  wheat  i»er 
aero  in  England  has  increased  five  bushels,  or  nearly  twenty-two  ikt 
cent.,  during  the  i>ast  century.  This  increase  has  resulted  fromimproved 
farming. 

In  the  estimates  presented  by  James  Cainl,  the  well-known  English 
writer  on  agricultural  statistics,  the  average  yield  of  wheat  per  acn\  in 
different  European  countries,  is  given  as  follows:  In  Eiifrland,  twenty- 
eight  bushels;  Ireland,  twentj'-four;  Austria,  Si)ain,  and  Ilolhind,  tweli- 
ty-three;  Belgiiun,  twenty-one;  France,  iifteon  and  a  half.  WitJi  refer- 
ence to  this  low  acreage  of  wheat  in  FranoAi,  Mr.  ( -aird  says  timt,  in  dis- 
cussing this  i>oint  with  the  eminent  French  statist,  M.  Leouce  do 
Lavergne,  the  latter  agreed  with  him  that,  apart  from  difference  in  soil 
and  climate,  the  deficiency  was  probably  to  be  accounted  for  by  thelkct 
that,  while  the  grass  and  the  green  crops,  or  restorative  area,  of  Eng- 
land are  as  two  to  one  of  grain,  in  France  the  case  is  reversotl,  the  grain 
or  exhaustive  crops  being  there  as  two  to  one  of  tin*  grass  and  the  green 
crops. 

In  Australia  Iho  wheat  crop  was  tw<Mily  ixuM^ent.  greater  in  18C7  than 
in  1866,  comprising  sixty-eight  acres  out  of  ovovy  hundred  acres  under 
cultivation.  The  wheat  cro])  of  1867  wjis,  however,  reduced,  tluongli 
red  rust,  to  an  average  of  four  and  three-quarters  bushels  per  acre,  nine 
and  three-quarters  bushels  less  than  in  1800.  All  other  cereals  showed 
a  comparative  decline  in  average  product. 

Beynarkahle  sea^aiU'^The  Mark  Lane  Exprt\ss,  n^vic*wuig  the  agricnl* 
tural  experience  of  England,  for  the  year  1808,  says:  "A  long  protracted 
drought,  with  intense^  heat;,  chai'acterized  the  wimmei'.  The  hay  crop 
and  all  esculents  were  materially  rexluced.  All  spring  (»orn  suffered,  in 
consequence,  as  to  yield:  more  especially  oats.  Tiio  light  lands,  where 
wheat  was  ^own,  gave  but  a  scanty  produce,  an<l  fears  were  entertained 
that  all  soils  would  materially  suffer.  Those  ienrs  soon  gave  way  upon 
examination  of  the  standing  crops,  and  the  result  has  l>een  the  largest 
and  l>est  growth  of  wheat  known  during  the  present  centurj-."" 

THE  DAIKY. 

The  repoit  of  the  Ameri<»an  Dairymen's  Association,  tor  1868,  gives 
the  folioA>ing  statement  of  cheese  an<l  butter  factories  in  the  various 
States:  New  York,  639  factories,  to  377  of  which  are  attached  1095812 
cows,  no  retunis  being  given  of  the  number  attached  to  the  262 
factories  remaining;  Ohio,  72  factones,  to  20  of  which  are  attached 
12,100  cows;  Illinois,  26  factories,  to  1.")  of  which  an*,  attached  5,950 
cows;  Vermont,  22  factories,  to  0  of  whicli  are  attaclu^l  5,380  cows; 
Massachusetts,  15  factories,  to  4  of  which  are  nttached  1,717  oows;  Wis- 
(!onsin,  8  factories,  to  6  of  which  are  attached  2,050  cows;  l\*nnsylvania, 
5  factories,  030  cows;  Kentucky,  5  factories,  to  2  of  which  are  attached 
500  cows;  Michigan,  4  factories,- to  2  of  wliich  are  attached  850  cows; 
Iowa,  3  factories;  Xorth  Carolina,  1  factory,  230  cows;  ^linnesota,  Vir- 
ginia, and  Tennessee,  each  1  factory.  Tot  al,  803  factories,  to  441  of  which 
are  attached  190,511)  cows.  This  statem(?nt  does  not  exhibit  the  whole 
number  of  (cheese  an<l  butter  factories  in  tlie  United  States.  It  is  known 
that,  in  1866,  there  were  more  than  1,0<M);  and  the  number  has  been  in 
creasing  since  thnt  time. 
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The  (iualit.v  dI'  lOiiglisli  cheese  has  deteriomted  ihiniijif  th«-,  past 
srveii  yeaiR.  In  the  Scottish  cheese  there  has  l)eeii  a  very  great  iin- 
jin»veiuent  in  quality.  Five-eigliths  of  the  whole  production  of  choose* 
in  (Irciit  Jji'itain  is  made  in  Cheddar  shapes.  Prominent  Eughsh  dairy- 
i!u*n  frankly  acknowledge  the  merits  of  the  American  cheese  factory 
syst(  in,  anil  some  (efforts  have  been  made  toward  its  introduction  into 
rlu'  kin^<l<)in.  Sweden  is  already  intro<lucing  this  system  within  her 
hordcrs. 

i'iu'c.se  proihiction  in  1SG8. — Concerning  the  i)roductioii  of  cheese  in 
1  his  rnuntry  in  ISCJS,  M.  (J.  B.  Weeks,  secretary  of  the  American  J>air\  - 
men's  Association,  writes:  '•  Of  cheese,  probably  not  over  three-quarters 
:is  murh  has  been  made  as  in  1867,  while  the  pric<Ums  averaged  as  much 
.IS  one  and  a  half  cent  per  pound  higher — from  fift-een  to  seventeen  cents 
per  |H>und  for  produce  of  good  to  fancy  factories.  There  is  no  stock  in 
I  he  (tmntry.  There  has  been,  diuring  the  past  season,  far  less  complaint, 
h>  stealers,  resiH'cting  bad-flavored  cheesi^  This  is,  in  part,  accounted 
^iiv  from  tin*  briskness  of  the  demand,  most  of  the  time,  which  leads 
slight  faults  to  be  passed  over ;  but  mainly  because  there  has  been  more 
than  usual  attention  paid  to  style  and  quality."    % 

(.  'ompa  ra  t  /  ve  prices. — Corderoy's  Cheese  Circular  for  J  anuary ,  1809,  says : 
•'  Really  line  Cheshire^  cheese  would  bring  to-day  SOh.  to  Siis.;  Cheddar, 
84*.  to  S,S^.;  Scotch  Cheddar,  (iSs.  to  128.;  Swedish,  CO/r.  to  00«.;  American, 
lOs.  to  7 1»».  These*  <luotations  have  reference  only  to  cheese  of  the  first 
class  5  other  sorts  are  nominal  in  price.  Cheese  of  tine  quality  and  pure 
llavor  is  in  increasing  demand.^  The  following  statement  is  given  of  the 
arrivals  of  AnuMican  chec^se  for  1868,  as  compared  with  anivals  in  1867: 

liozcs. 

Year  ending  December  31, 1868 1)40,924 

Year  ending  Deeember  31, 1867 935,511> 

Incn»ase 5,41^ 


Choice  of  bncda. — In  the  annual  address  before  the  Americaji  Dairy- 
men's Association,  January,  1868,  Professor  Brewer,  of  Yale  College, 
remarking  on  failurCvS  in  profitable  use  of  imported  breeds,  says: 
'•  Breeds  are  local  in  their  origin,  and  almost  local  in  their  exi^llenoies. 
AVhen  we  transport  an  improved  bn^  to  a  region  distant  from  when* 
it  originated.it  must  be  to  one  similar  to  its  heme,  if  it  would  do  equally 
well — otherwise  it  deteriorates ;  and  different  localities,  as  well  as  dif 
ferent  uses,  demand  diflfei'ent  breeds." 

Whcij. — '•  Butter-making  from  whey,  can  it  be  profitably  done  at  cheese 
factories  .'"  In  the  discussion  of  this  question  by  the  association  named 
above,  Mr.  Keiiney,  of  Cortland  County,  New  York,  stated  that,  in 
1867,  lie  made  from  900  cows  288,781  pounds  of  cheese;  and  from  the 
whey  ^.'.OUO  poiuids  of  butter,  which  sold  for  twenty  to  thirty  cents  i>er 
pound,  amounting  to  more  than  81,900.  The  process  is  very  delicate. 
Mr.  Keiihey  holds  thai  the  making  of  butter  from  whey,  in  connection 
with  Chinese  manufacture,  will  ])ay  well,  if  proi>erly  managed.  His  cheese 
brought  the  highest  market  prices,  and  the  average  ])er  cow  was  as  large 
;is  tliou;;!i  no  bmter  had  been  made  from  the  whey. 

Amount  f/  rastin^'  in  rhcc^ic. — ^l''he  averages  exhibited  by  twenty -eight 
cheese  laehsi  irsin  >»*w  York,  in  1867,  show  that  from  nine  and  a  half  to  ten 
pounds  oi'  i.iilk  wevi'  required  to  produce  one  iwundof  cured  cheese. 

iSeotch  (i.iiom. — "A  cow  that  will  make  less  than  her  dressed  weight  of 
rlieese  jM  1  njipMui  -liouhl  be  s«»nt  to  the  butcher." 
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London  dairies. — In  the  London  cow-lionsos  the  animals  serve  i)crhai)3 
oight  to  ton  months,  yielding  at  first  about  sixteen,  andat  length  six  quarts, 
ol'  milk  i)er  day.  They  then  go  to  the  buteher.  In  the  better  class  oi" 
these  cow-houses  nxv.  to  be  seen  large-framed,  wide  and  straight-backed, 
and  <leep-bodied,  short-horn  cows,  especially  notable  for  size  and  mass, 
and  adaptability  to  fattening,  as  well  as  to  yield  milk,  and  costing,  i)cr- 
haps,  £20  to  £1*5  each,  on  entering.  Elsewhere  small  Tnsh  and  also 
Dutch  cows  are  found  which  have  cost,  on  entering.  £13  to  £15  each, 
and  will  sell,  on  leaving,  at  £10  to  £12.  The  general  practice  is  to  buy 
the  cow  immediately  alter  her  thiixl,  fourth,  or  tilth  calf.  It  may  be  said 
that  the  most  important  re(3uisite  to  the  sweetness  of  the  milk  produced 
is  that  the  water  given  to  the  cows  should  be  clean  and  good.  A  stranger, 
entering  a  London  cow-house,  during  the  winter,  is  struck  with  the 
warmth  in  which  the  cows  are  kept.  Experience  has  shown  that  this 
has  an  important  influence  on  their  productiveness.  They  stand  very 
close — one  to  every  thirty  or  thiity-six  square  feet.  The  windows  are 
closed  and  matted," and  no  thorough-draught  is  allowed.  In  this  manner 
the  shcH^l  is  wanned.  There  is  generally  i-oom  enough  overhead,  and  per- 
haps a  tiled  roof,  whi€h  allows  ample  ventilation;  and  thus,  where  the 
shed  is  ke]>t  tolerably  clean,  the  air  is  sweet  enough,  as  well  as  warm. 
The  average  yield  of  the  cows  is  calculated  to  be  about  CCG  gallons  eacb 
for  the  eight  months.  Tliese  cow-houses,  however, have  proved  injurions 
both  to  the  health  of  the  animals  and  to  that  of  the  public.  •  Many  of 
the  cows  have  died  of  disease.  Some  of  the  cow-keepers  have  removed 
their  stock  to  farms,  from  which  they  send  in  their  milk  by  rail.  In  particu- 
lar districts  of  London  magistrates  refuse  to  license  these  sheds,  and 
medical  health  officers  have  frequently  reported  their  unfavorable  in- 
fluence on  the  sanitary  condition  of  the  neighborhoods  in  which  they  are 
situated. 

London  milk  dealers,  in  inirchasingcows,  invariably  look  to  the  prospect 
of  a  good  future  sale  to  the  butcher^  and  consider,  as  essential  to  profit^ 
a  cow  which  will  fatten,  as  well  as  give  a  satisfactory  yield  of  milk. 

An  exi)erl  in  the  London  milk  trade  says:  "Veiy  little  pure  milk  is 
sold,  esi)(H:ially  to  the  poor.''  A  few  months  ago  the  proprietors  of  the 
British  Medical  Journal  obtained  si)ecimens  of  milk  from  ten  first-class 
establishments  of  London,  and  submitted  them  to  Dr.  Voelcker  for  analysis. 
The  price  of  the  specimens  was  four  to  live  ponce  per  quart.  In  ever>' 
instanc(s  except  one,  the  milk  sold  as  pure  milk  was  skimmed  milk, 
diluted  with  water  until  its  real  value  was  less  than  one  penny  i)er  quart 
''The  more  wealthy  the  neighborhood,  and  the  more  showy  the  shop  in 
which  the  milk  was  sold,  the  poorer  was  the  article  supplied." 

NOllTH  3IIDDLESEX  PREMIUMS  ON  MILCH  COWS. 

The  subjoined  exhibit  of  yield  of  i)remium  milch  cows  is  condensed 
from  data  lurnished  by  the  annual  reports  of  the  transactions  of  the 
3[i(l(llesex  ]S  ort h  Agricultural  Society,  Massachusetts.  The  agiicultnral 
societies  of  this  county  have,  for  a  long  course  of  years,  given  porticu- 
hir  jittenti(m  to  the  milk  i)roduct.  The  rules  of  this  society,  among 
otiier  specifications,  require  statements  of  1  he  quantity  of  milk  given 
during  the  second  week  in  Juiu',  and  during  the  flrst  week  in  Septem- 
ber, excel)!  in  case  of  winter  cows,  when  the  requirement  is  for  the  first 
week  in  !\Iarch  and  the  flrst  wtVk  in  June,  ^o  iinimal,  on  which 
01)1^  j.-rdnium  has  been  awarded  to  any  owner,  is  ever  p(  imittcd  to 
receive  the  same  or  a  less  premium.  The  amount  of  premiums  glvtn 
i\)i'  the  Ijest  daily  of  three  cows  was,  in  IS^'^S,  87:  and  in  tJie,  other 
yciiis  named  in  this  statement,  §10  or  their  equivalent,  nearly.    For  the 
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host  iiativ(^  or  inixcnl  cows,  taken  singly,  in  1858  (No.  1,)  87.  In  the  other 
years  iiaiiKMi  tlie  pn»uiium  given  for  cow  No,  1,  of  this  dcscriptioD,  varies 
from  $12  to  A 10.  Prices  for  animals  of  less  merit  ranged  from  these 
sums  to  8t^. 

The  following  statements  are  on  premiums  given  for  *''the  best  ilaii^ 
of  three  cows,  raised  by  the  exhibitor,"  in  1858,  1864,  I8C5,  and  186f. 
No  inemiiims  of  this  description  were  bestowed  in  1800  and  1808.  The 
amount  of  yield  is  given  in  quarts  and  decimals  of  a  quart. 

Dairy  of  1858,  entered  by  Amos  Carlton,  Chelmsford.  Cow  No.  1,  . 
eleven  years  old,  one-quarter  Durham;  calved  about  the  lirst  of  Novem- 
ber, 1857 ;  during  the  second  week  in  June,  1858,  averaged  15.75  quarts 
per  day,  and  during  the  first  week  in  September  five  quarts  per  day; 
time  to  calve  again,  October  12, 1858.  Cow  No.  2.  thirteen  years  old, 
native :  calved  April  20 ;  during  the  second  weeK  m  June,*  averaged 
sixteen  quarts  daily,  and  during  the  first  week  in  September  12.86 
quarts.  Cow  No.  3,  eight  years  old,  native;  calved  July  9;  during  the 
first  week  in  September  averaged  14.80  quarts  per  day.  Daily  feed 
of  No.  1  tbi-ough  the  winter,  one  and  one-half  peck  of  Voots  and  two 
quarts  of  cob-meal  or  tine  feed,  with  hay.  Of  No.  2,  one  peck  of  roots 
with  hay ;  since  calving  two  to  three  quarts  fine  feed.  No.  3,  since 
cahing,  was  fed  on  hay,  com  fodder,  and  pasturage. 

Dairy  of  1SG4  entered  by  Oilman  Koby,  of  Dunstable.  Breed,  "grade 
Durham,  mixed  with  Devon ;  and  one  with  Ayrshire;  ^  kept  in  the  first 
of  the  winter  on  •^'run*'  and  meadow  hay,  corn  fodder  and  oat  straw; 
during  latter  part  of  the  winter  on  English  hay  with  meadow  shorts, 
one-half  peck  to  one  peck  daily.  Cow  No.  1,  calved  June  13,  ana 
gave  foui'teen  cpimts  daily  during  the  first  week  in  September.  No.  2, 
calved  August  31,  and  in  the  week  commencing  September  4  gave 
fifteen  quarts  daily.  No.  3,  calved  March  1,  and  gave  fourteen  quarts 
per  day  during  the  second  week  in  June,  and  10.71  quarts  per  day 
ilaring  the  first  w(H?k  in  September. 

Dairy  of  1805,  by  Gilman  Eoby,  of  Dunstable.  Pi-emiumtlO.  Breed  of 
the  three  cows,  gi-ade  Durham.  Cow  No.  1,  nine  years  old;  time  of  calving 
November  22,  18G4,  and  D(Hiember,  1865;  gave,  the  last  week  in  March, 
eleven  quarts  per  day,  and  during  the  first  week  in  June  ten  quarts  per 
diiy.  No.  2,  Hve  years  old;  time  of  cahing  December  17,  1864,  and 
December,  1805;  gave  in  the  first  week  in  March  ten  quai'ts.  No.  3, 
four  years  old;  time  of  cahing,  December  7, 1864,  and  December,  1865: 
gave  in  the  first  week  of  iVIarch  10.5  quarts  per  day;  has  suckled  a  call* 
since  the  first  of  May.  The  keeping  of  these  cows  was  "  not  very  different 
ti*om  the  common  lot  of  cows — ix)or  i>astures,  ]K)or  meadows,  hay,  and  a 
few  shorts  or  cob-meal." 

Dairy  of  1807,  entered  by  John  C.  Corbett,  of  LowelL  Pi-emium  88 
and  diploma.  Cow  No.  1,  seven  years  old  in  November,  I860:  one-half 
Ayrshir(\  one  half  native;  calved  April  7;  during  the  w.»cona  week  in 
June  aM-ra^ed  10.30  quarts  daily,  and  during  the  first  week  in  Septem- 
ber 1'). I."i  quarts  daily.  No.  2,  four  years  old,  onohalf  Durham,  one- 
quarter  Ayrsliii-e,  and  one-quarter  native;  calved  NovemlH»r  20,  1860, 
and  would  roiiH*  in  again  December,  1807 ;  gave  during  the  first  week 
in  Mai-ch  fuiutHMi  quarts  per  day;  and  during  the  fi ret  week  in  June 
sLxteen  quails  daily.  No.  3,  which  was  three  years  old  July  5,  1867, 
eahed  A[>ril  -:»;  breed  one-half  xVlderney,  one-quarter  Ayrshire,  and 
(me-quaiier  n:iiiv(^;  gave  diuing  the  second  week  in  June  14.14  quarts 
))er  diiv,  and  during  the  first  week  in  September  10.93  quarts  i^er  day. 
Nu.  1  was  the  mother  of  Nos.  2  and  3.  All  were  kept  on  English  hay  In 
winter,  ai.d  on  eonunon  pasture  in  summer,  with  no  extra  feed. 
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The  IbJlowin^  tabnkitioii  is  a  suimuaiy  of  tbt^  stateiueuts  mado  on  pre- 
uiiuuiH  fi'iveii  by  the  society,  iu  the  years  named,  for  the  "best  uativeor 
iiiixed  (jows  taken  singly."  It  will  be  seen,  on  a  <^on)i)arLsou  aJid  f»eaeral 
average  of  these  statements,  that  they  show  a  dtH.*ided  increase  as  to 
yield  of  milk  in  later  over  earlier ^^^ears,  esi>ecially  wlieii  the  ivlativc 
periods  of  the  milking:  season  and  the  leading  circumstances;  are  snfll- 
ciently  ])arall(»led.  For  instance,  lirst  i)romimu  e>ow  of  1S5S,  ten  years 
old,  gives  during  the  first  week  in  June,  six  weeks  after  calving,  a  daily 
average*  of  13  01  (^uaits,  and  during  the  first  week  in  Septoinb<'r  adail\ 
average  of  9.55  quarts.  First  pn^mium  eow  of  1800,  ten  years  old,  gives 
during  the  third  week  in  February,  one  month  afti*r  calving,  a  daily 
average  of  2l\C  quarts,  and  during  the  second  week  in  June  a  dail> 
average  of  IS  quarts.  With  regard  to  the  year  18(58,  the  eaust*  of  the 
relative  positions  assigned  to  the  fu\st  and  the  S(»coud  premium  cows 
is  not  so  clearly  shown  by  the  re|)oi*t  as  might  be  desired.  It  may  be 
understooil,  however,  that,  as  iu  neighboring  societies^  the  size  and 
form  of  the  animal,  indicating  greater  or  less  economy  of  keeping,  the 
richness  of  the  milk,  and  other  eircumstan(*es,  are  taken  into  aoeount  iu 
the  adjudication  of  jnizes. 
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,  §  Durhuin,   ^  AWenu-y 1  April  21  — 

(ji-ad«  Diirluim ," !  Dt>c.  l.lWfcJ. 


I  AUlomoy  and  Ayrnliirc . . . :  April  7 
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•  M.ir.,  1  Ht  wwk,  1 1 .81 .    Juno,  1  st  week,  10. 


SeptenilHJi- ■  ^ar.,  iHt  w'k,  11.07.    Juno,  Ist  v'k,  I4JSl 

( ;  radw  DiKriuun A  wr.  30 i  Ouo  %r»M?k,  Sept.,  18.57. 

Alderaev  oiid  Duihuui :  May    20 Jimo,  2il  \n>ok.  17.71.  Sept.,  Ist  wTc,  1*« 

3  Aldeni<?v,  i  Ayrnliin) Mar.   21 1  Jiino,  2il  wwk,  15.07.    Sept,  9d  w'k,  lOJB. 

i  .Udcruey .  J  native Api  il  JO 1  Jmie,  2d  week.  14.43.  Sept.  Ist  week,  »Jl 


Nativo iJiUi.   21 Feb.,  3*1  week.  22.0.   Juno,  9d  ««ek,  U 
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May  24 .' '.'..  Juno,  2d  week,  21 .82.  Sept,  1st  "wTs,  15!57. 

Mar.  13 '  June.  2il  week,  18.    Sttpt,  Ist  week,  14. 

Miiy  li* June,  2d  week,  21.71.  Scpt  1st  week,  I3i». 
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p  -\Jderm'\ ,  i  Durhuui . 


\  AMeruev.  i  nativo. 
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Grade  Durham. 


Tklay  30 Jum-,  2d  week,  IH.  13.  S<'pt.,  lilt  w^k,  1«A 

A])ril  3 ;  June,  2d  week,  25.5.      S<*pt.  1st  week.  1&. 

April  i) I  J unti,  lat  week.  1 7.    S»»pt,  1st  week,  11. 

May    2 i  Juno,  (month.)  17.    Sept.." (montli,)  17. 


Miiv  24. 


une,  2d  week.  14.5.     S4*pt.,  Ist  wwk,  IX 
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Thv^  iollowiu^  table  i-ci)i*cseiHs  the  avi»rage8  ol*  daily  >ield,  at  tlie 
l)eri(Kl  of  lar^rcst  i>roduct,  in  the  yoars  named.  In  l«So8  only  the  fii'st 
j)remium  was  bestowed,  simihir  ])reniiu]ns  bavin*?  b(»en  witliheld  on 
account  of  unsatisfactory  stateuu^nts: 


Year.  I  Cow  No.  1 .  •  ( -ow  No.  2.  I  Cow  Xo.  :i. 

'.. .       .  ■ L.* 


ro-wXo.  4.  iCowNo.  5. 1    Areraj^. 


I  I 

Qxtart*.          Qiuirfn.          Quart*.     I  Qvarfjt.  {}ua.rt.i.  '     Qtuirt*. 

13.61 

17.54 

1^6,'> i        ll.ri      i       lH.r>7                17.71       I  ir..(»7  14. «{              1«.C;I 

IHU; I        -J-J.  «i        ,       lU              '         IH  17. 71  .         17                     IK  hti 

1^67 ' I      'J")              ■        '2\.t^2      i  It*  »J1.71  ;        'iil'.iif 


l^^- i3.t;i 

I't'A *-^'  ,       17. 7ft  li;.  11       I         .i«)  ll.f-l 


\rii^ IH.43  yi.r>  I         17  I         >'  14.5        I        ia40 

Inspection  of  yiebl  of  the  various  animals  at  the  second  i)eriod  of 
report  in  each  n\s])cctive  year,  which  is  generally  equivalent  to  the  lirsi 
\vt»ek  of  S<*ptendM*r,  shows  averages  the  relative  proportions  of  which 
are  siniihir  to  tliose  exhibited  at  the  ])eriod  of  hu'jjest  yield. 

Comparison  of  statements,  as  to  thefeediujc:  of  the  cows,  indicates  an 
average*  im])ix)ve!n<*nt,  during  later  years,  in  the  manner  of  keeping.  So 
far  as  the  ivjiorrs  show,  the  two  following  animals  appear  to  be  fair 
i-eprescMitativi's  <»f  the  best  f(»eding.  Tlie  first  im'mium  cow  of  186C, 
entered  by  J.  T.  ( -ummings,  of  T^ngsboroujli, yielding  22.(5  quarts  daily 
iluring  the  third  week  in  l^Viiruar^',  and  one  month  after  (»alving;  twenty 
quarts  daily  during  one  week  in  April,  and  eighteen  quarts  daily  during 
the  se<'ond  we(*k  in  June*;  was  kept,  during  winter  and  spring,  on  "nin** 
hay,  (*oni  fodd<»r,  eight  cpiarttt  of  shorts,  and  one  quatt  of  meal  mixed, 
l)er  day;  in  summer  oi^  common  pasture.  Second  premium  cow  of 
18U8,  (*nt<Ted  by  .lohi)  lliggins,  of  liOwell,  yielding  25.5  quarts  daily, 
during  the  second  week  in  .June,  two  months  after  cahing,  and  fifteen 
quarts  daily  during  the  first  week  in  September;  was  kept  in  winter  on 
goo<l  hay,  with  two  quarts  of  shorts,  and  one  quart  of  meal  x>er  dsiy;  in 
summer,  on  giass  only. 

AMinJIC  A^'  DA1KY3IEN  IN  SWITZEKLA^D. 

.'Vmerican  enterprisi*  appeal's  to  bo  looking  to  other  continents  for  new- 
spheres  of  actiAity.  A  company  of  Americans  have  located  a  milk- 
condensing  establishment  at  Cham,  near  Lake  Zug,  in  Switzerland, 
intended  to  contribute  to  English  consumption  particularly.  George 
H.  Page,  of  Dixon,  Illinois,  is  superintendent  of  the  **  Anglo-Swiss  Con- 
densed ^lilk  Company.''  ^lilk  from  the  Alpine  region  is  celebrated  for 
its  richness  and  flavor.  About  4(K>  gidlons  are  received  daily  from  the 
peasants  of  tlH»  lUMghborhood,  and  manufactui*ed  so  carefidly  that  a 
specimen  kept  twelve  months,  as  re]>orted  by  Baron  Liebig,  has  be4Mi 
churned  into  excellent  butter. 

MILK  TRA>'t<rOKTATION   IN   FKAN'CAE. 

On  the  I'Yench  raihvays  the  milk-can  is  tilletl  full  of  milk,  mid  si» 
stoi)i)ered  down  that  theit?  is  no  room  for  the  least  motion  to  churn  the 
milk  and  s(*i>arate  its  buttery  i)ai'ticles.  In  hot  weather  the  can  is  cov- 
ered with  a  tt*xtilc  wrapper  which  is  watered  with  aline  sj)T'inkler before 
the  train  starts :  and  in  a  long  journey  the  wjitering  is  rei)eated  at  inter- 
vals. The  ell'eci  of  the  whole  system,  as  carried  out  in  these  and  other 
particulars,  is  thai   fh«-  milk  is  conveyed  witliout  ileteri oration.    Tlie 
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police  in  France  and  Belgium  are  empowered  to  test,  with  a  lactometer, 
any  milk  on  sale  in  daiiy  or  siroot,  and  to  seize  such  as  is  found  to  be 
diluted. 

PRESERVATION  OF  ^MILK. 

The  nielhoil  of  M.  Mabrun  for  tho  in-eservation  of  milk  is  to  warm 
the  milk  to  a  moderate  temperatiu'e  lu  a  tin  vessel  fumished  with  a 
leaden  tube,  for  the  expnlaion  of  air ;  the  tube  is  then  compressed  and 
closed  with  sokler.  A  committee  of  the  French  Academy  of  Sciences, 
to  whom  ]M.  Mabrun  subjected  his  process  for  examination,  reported  that 
the  milk  thus  preserved  possessetl,  six  months  after  being  put  up,  aB 
the  properties  of  fiesh  milk.  A  prize  oi'  1,500  francs  was  awiarded  to 
M.  Mabrun. 

FRl'IT    PRODUCTION. 

A  correspondent  of  the  Department  in  ^Niagara  Conntyy  New  York, 
speaking  of  the  fruit  cn>i)  of  liSGT,  in  that  county,  says  that  one  man  in 
Lockport  was  offereii  $1,500  fur  the  pears  grown  on  one  acre.  He 
sent  them  to  Nev.  York,  where  they  were  overkept,  and  he  realiced 
only  $1,000  for  them.  Onu  school  district  in  Kewfane  received  over 
$40,000  for  fruit.  The  sales  of  apples,  as  taken  from  the  books  of 
the  various  buyers  in  the  county,  foot  up  200,(K)0  barrels,  at  an  average 
price  of  $2  GO,  making  probably  the  most  money  ever  received  for  any 
one  crop  of  any  kind  ever  gathered  in  the  county. 

Pears. — Mr.  P.  T.  Quinn,  of  New  Jeisey,  gives  the  following  as  the 
amount  of  seven  years'  sales  of  the  product  of  a  row  of  thurty  Dachease 
d'Angouleme  pears,  the  seven  years'  crops  being  the  yield  of  nine  yean: 
The  hi'st  crop,  the  trees  eight  vears  old,  $120;  second,  $139  41;  third, 
$156  17  ;  fourth,  $202  28 ;  lil]^h,  $207  49 ;  sixth.  $310  20 ;  seventh,  $7«5; 
total,  $1,900  53.  The  row,  in  1808,  produceu  ninety-tbnr  boshels  ot 
marketable  friut,  which  sold  at  higher  prices  on  account  of  the  sooraty 
of  peaches. 

tStraicherries, — Fi'om  Ulster  County,  New  York,  $100,000  worth  of 
strawbenies  was  shipped,  in  18G7,  to  New  York  markets,  and  at  least 
8200,000  worth  of  whortleUorries  from  the  Shawangunk  mountains. 
From  $400  to  $1,000  worth  of  small  fruits  was  sold  from  an  acre. 

Bed  raspberries. — The  slaty  soil  of  Marlborough,  Orange  Ooimtyi 
New  York,  is  especially  adapted  to  the  production  of  the  Bed  Antweip 
raspberry.  Not  less  than  500  acres  are  cultivated  in  the  town,  giving  a 
gross  product  of  $300,000  per  annum.  An  aci'e  of  Antwerps  in  AiD 
bearing  is  valued  at  $1,000.  Good  Antwerp  land  is  worth  $200  to  $600 
per  acre. 

Cranberries. — ^An  experienced  cranbeiTy  cultivator  states  that  one 
improved  ciunbeny-  bog  on  Cape  Cod,  Massachusetts,  has  yielded  a  pay- 
ing croj)  nearly  every  season  for  fifty  years.  It  should  be  remarked  that 
the  continued  success  of  a  cranberry  field  depends  very  greatly  on  the 
readinc^ss  with  which  water  ciui  be  flowed  upon  the  surface  or  withdrawn 
from  it.  New  Jersc}'  is  the  chief  cranbeny -producing  State,  and,  accord- 
ing to  the  ollicial  report,  its  bogs  and  "  savannas''  supply  at  least  one- 
half  of  the  cranberries  raised  in  the  United  States.  The  area  of  theae 
lields  is  constantly  incrciising.  Ocean  County,  in  1807,  sent  into  mar- 
ket al.)Out  45,000  bushels,  mostly  the  product  of  cultivation.  It  iB 
claimed  that  two  gentlemen  have,  by  their  oi>eratious  in  cranberry  cul- 
ture, doubled  the  taxable  property  of  one  towushii)  in  this  county  dur- 
ing the  last  six  years. 

Small  fruits  in  Xcic  Jersey. — In  the  western  x)art  of  Burlijigton  County, 
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Xc\v  rlorsi'v,  tluTo  wM^i^o,  in  1867,  about  1,400  acres  of  stra\rbeiTies  in 
Inarin^,  TIM)  jrivs  of  hladchomes,  ami  I30acivs  of  raspberries. 

Peaches. — A  ronvspondeut  of  the  Department,  in  Newcastle  County, 
Dola\van\  says:  "The  jieach  flourisheB  finely,  and  makes  our  State 
noted  frr  it>j  piwliiction.  It  is  stated  that  300,000  baskets  of  the  fruit 
won*  shippt^l  imni  ^liddletowii  alone  durinfj  the  last  season,  (1807,)  all 
pn)dn(ed  in  the  lower  sections  of  the  county.''  "  Kent  county  is  fhmous 
lor  its  tine  i)ea('hes,  immense  quantities  of  which  are  shipped  to  New 
i  ork  aiid  IMiiladelphia  in  the  season.  Some  orchanlists  have  as  many  as 
ir»,OiH>  trees  in  hearing,  and  one  claims  60,000.  The  average  yield  of  a 
healthy,  well-«rn>wn  oivhaitl  is  about  two  and  a  half  baskets  of  five- 
eighths  of  a  bushel,  to  u  tive,  and  lifty  cents  per  basket  in  the  orchard 
i??  4M:n!.;idei'od  a  paying  pric-e.'' 

The  Sriippenwiiff. — A  letter  i^eceived  by  the  Department  from  Louis 
I'roelieh,  of  Kenaus\ille,  North  Carolina,  November  1,  ItJCS,  says  the 
Seuppernoiig  gives  the  sui-est  crop  of  grapes  he  has  ever  found  or  heard 
of  in  any  wine-growing  countiy,  and  adds:  "  At  my  old  home  on  the 
Kliin(»  we  had,  in  each  tive  years,  two  entire  ihilures^  two  seasons  of 
inferioi- wine,  and  oiily  tne  peifect  iTop;  aud  Thave  toiuid  nearly  the 
same  rt^sidts  in  Austria,  llungary,  trance,  aud  Italy,  and  in  the 
northern  or  nortliwesteni  part  of  the  United  States.  Indeed,  we 
have  not  in  this  (Muiutry  a  single  variety  except  the  Scuppemoug  which 
is  not  liable  to  injury  tb>m  fnist,  or  in  danger  of  not  ripening  through 
unfavorable  seasons  or  th(»  various  gi'ape  diseases.  With  this  variety, 
however.  w(»  may  raleulate  with  certainty  each  year,  as  t^both  quantity 
and  quality.  It  ret|ufivs  only  one-fifth  the  labor  and  expense  attending 
thi»  (rultivation  of  other  varieties.  The  average  yield  for  a  thi*ee-year 
old  vine  is  one  ]HH:k;  five-year  old,  two  bushels;  ftdl  grown,  ten-year 
old  ^ine,  twenty-five  bushels."  Mr.  Froelieh  has  had  ten  years'  experi- 
ence in  the  cultuiv  of  the  Scuppemong  grape. 

Gardening  in  Florida. — A  correspondent  of  the  Department,  in  Put- 
nam County.  Floriila,  state*  that  the  culture  of  vegetables  for  the  early 
northern  markets,  i-eeently  initiated  in  that  State  by  northern  men,  is 
being  attended  with  veiy  flattering  success.  "But,''  he  adds,  "the  at- 
tention of  our  peoph»  is*  mainly  directed  to  the  culture  of  Iruits,  espe- 
cially thosr  of  the  orange  family,  embracing  the  orauge  proper,  th^ 
lemon,  lime,  and  citron,  all  of  which  thrive  well  in  this  latitude.  As 
yet,  there  are  but  few  gioves  that  have  begun  to  bear,  but  the  young 
trees  of  one  or  two  years'  gi-owth  promise  well ;  and  the  number  of  those 
that  have  been  set  out  during  the  past  two  years,  between  this  place 
ami  Jacksonvilli\  will  not  fall  short  of  250,000." 

Michigan. — The  secretary  of  the  Lake  Shore  and  Western  Michi- 
gan Ilovtieultural  Association  writes  of  the  Grand  Haven  fruit  region: 
*•  Tile  upward  tendency  of  prices  in  fniit  lands  is  a  sure  indication  of 
the  inLivasiu*;:  inteiesiattaehed  to  tHiit-growing  in  this  vicinity.  Large 
traits  oi  hwul  around  the  city,  i)urehased  less  than  a  year  ago  for  $5  to 
s\\  ]Kr  ii'ic,  have  been  selling  rapidly,  in  ten  acre  lots,  for  J?25  to  $100 
\K-v  acu'  lor  till  it  lauds." 

Cal'/rrnic.  prodfteia. — The  southern  counties  of  California  are  i)ecu- 
liaiilysiiitrd  to  tin*  almond  crop.  Li  this  portion  of  the  State,  also,  grows 
in  uitat  iiViiTT.diiiK'e  the  cition,  the  i)eel  of  which,  when  prepared,  Ls  so 
Will  k:ii!\vi\  ii>  (onuueice.  Accoiniing  to  a  statement  made  a  few  months 
•A'jiiK  nearly  t'lr  wl-.olc  i)roduction  is  annually  allowed  to  i^ot,  no  attempt 
li;!vi;:;:  1j;i'm  iiiudo,  so  far  as  known,  toward  its  preservation  either  for 
;:(']'.;  11:1  il'»iiu  >!!r  iiso  or  for  export. 

Lii.>vi..us  ]H'ais,  grapes,  ligs,  peaches,  melons,  plums,  strawberries, 
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Ic'iiious,  rmit\s,  «S:<*.,  \vi*iv  raeiitioiied  as  being  in  great  abnnclanee  in  »S;ui 
iM-ancisio  luarkrt,  October  15,  1SG8.    Pears  weretbree  to  six  cents  per 
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nheat  lM^^^^N  yi*'l<l"^nf  ,*>3, 751  bushels,  the  season  having  been,  iu  some 
ii  sjxH-ts,  uTipropil  ions.  >J amber  ol'  bearing  i'ruit  trees  on  the  farm  about 
:»,0<iO,  IVoiji  \vhi<-h  wen*,  sent  to  market,  daring  the  year  inentionod,  a  huii 
drt'd  tons  of  ffroeii  and  fifteen  tons  of  dried  fniit. 

Jictiiriirt  of  (!Ounty  assessors  in  Califoniia  for  18C7  givo  the  iblloviiig 
items  r'^'sjMH'iing  fruit  trees  in  that  State:  Apple  trees,  2,249,47.^ ;  i»eaoL. 
1)81,021 ;  l(»i!i()n,  :5,7()(),  (Malaga  and  also  Sieily  varieties.)  of  which  Lu> 
Antreics  hiis  LVSOO ;  oifing(%  17,:507,  of  which*  Los  Angoies  has  15,00l»: 
olivt',  !  l.siL',  of  which  Santa.  r>arbara  has  12,0(M>. 

The  lV>i(»going  returns  affiunl  the  following  statistics  with  i-i^gjiwl  to  tlit- 
numl»er  of  vines  fuhivated  in  the  State,  and  the  product  of  wiiwand 
brandy:  Vines,  21, :i7L\;m,  of  which  Los  Angeles  had  .3,838,000;  wim*. 
1,870,120  ;inllons,  of  which  Los  Angeles  gave  7GO,000  gallous;  bramh. 
t(iri.;5i;o  gallons,  of  which  Los  Antreles  gav(»  77,000  ^Uons.  It  is  generalh 
c()nce<lcd,  however,  that  these  retunjs  fall  considerably  short  of  tlu- 
actual  facts,  'flu*  wine  crop  of  1808  is  thought  to  be  the  largest  ewr 
made,  being  cstim:it(Hl  from  unoflicial  data  as  high  as  7,000,000  gallous, 
of  wl:ich  tiic  estimatt*  for  Los  Angeles  is  1,5(K),000,  ami  for  Sonoma 
<)00,OtK)  gallon-;. 

Lanjc  iitapr  chi.^fcr. — ^h\  Fowler,  gardener  to  the  Earl  of  Stair, 
recently  exhibited  in  Glasgow  a  cluster  of  grapes  weighing  sevent^n 
poiuids  1  v,o  and  a  half  ounces — a  fin(»  white  variety. 

Fruil  f/rofrhuj  in  Ohio, — A  spexiial  committee  of  the  Ohio  noi-ticadtm':il 
Society,  on  tlu*  deterioration  or  failure  of  oixihard  crops  in  that  State, 
i'ej)ort  t  ijat  t  iw  decline*  of  the  apjde  crop  has  been  pretty  general  through 
out  Ohio.  tiLongh  less  in  the  lake  region  on  the  north  and  among  the 
hills  of  the  coal  sections  of  the  southeast  than  in  other  iK)i1ions. 
Cr.uses  m'J)')!  ted  arc:  1,  exhaustion  of  the  soil;  2,  neglect  and  improper 
eultuic  and  i)runing;  .'3,  nicrcasing  severity  of  summer  droaghts;  ■!• 
delicit  lury  and  variability  of  atmospheric  humidity,  conseqaent  on  the 
disaj)peaiance  of  forests;  5,  increase  of  iiijmious  insects;  6,  increase  of 
fnn;j(>rts  iliseases.  The  turning  of  hogs  and  sheep  into  orchards  was 
indiitated  as  eifective  toward  the  prevention  of  insect  ravages. 

The  vineyard  products  for  1807,  in  the  region  around  Sandasky,  Obiot 
ai:<l  including  the  neighboring  islands,  were  as  follows :  1,822,000  liooiids 
of  tiible  grai)es:  4,800,000  i)ounds  of  \nne  gi'apes.  The  average  price 
realized  from  the  table  grapes  was  twelve  and  a  half  cents  i>er  pound ; 
IVom  tht^  wine  grapes  six  cents  per  pound;  making  the  total  value  of  the 
grapes  ><5I0,:350.  The  average  yield  per  acre  of  bearing  \i'neyard8  in 
tair  condition  was  two  tons,  value  ^227. 

IIIGU  rillCES  OF  FRE>TU  VINE  LA^'Dtf. 

Itouiana-Conti,  a  Biugundy  vineyard  of  thiee  acres,  producing  an 
unrivaled  (iuality  of  ^ijie,  was  offered  for  sale,  at  auction,  at  a  mini- 
mum limit  of  110,000  francs,  or  8li0,G25.  Also  Vouzeot,  a  viueyaiti 
of  about  131  ol'  our  acres,  yielding  a  su])erior  wine,  was  also  ofiTered 
at  a  limited  luice  of  2,000,000  francs,  or  8375,000.  The  celebrated 
Chambertin  vine>ard  realized  for  1  hectan*  02  ares  (4.74  aci'e^)  8O',000 
tVanes,  or  .S  15.000;  for  the  see4.>nd  lot,  I  hectare  OS  ai^es  (4.1,5  acres) 
TLSOOfranes,  or  Ji*  13,025. 


CURRENT   FACTS   IN   AGRICULTURE.  445 

WOOL  AND  WOOL  MANUFACTURES. 

Wf^ol  of  ihe  world. — Itecent  German  estimateH  (approximate)  ^\vi'>  to 
Great  Britain  an  annual  prodnction  of  260,000,000  ponnds  of  wool;  Gor 
many,  200,(HM),(K)0;  France,  123,000,000;  Spain,  Italv,  and  Portugal, 
110,600,(MK>;  Eproi)ean  llussia,  125,000,000;  making  a  total  estimate  for 
Euroi>e  of  H27,(MK),000  ]X)unds;  in  Australia*,  South  Ameiica,  and  South 
Africa,  ir>7,(KH),00n;  the  i:nite<l  States,  95,000,000  [too  hi\v;|  the  Britisli 
North  American  Provinces,  12,000,000;  Asia,  at  a  verv  general  cstimati*, 
470,(MK>^»(K) :  Northern  Africa,  49,000,000;  the  ajG^^TcJ^ate  prodnction  of 
the  world  being  put  at  1,610,000,0(M)  pounds. 

•  Wool  (iroicing  in  Russia. — As  evidence  of  the  vast  scale  of  shceji  hujs- 
handry  in  Kussia,  the  following  items  are  given  from  statements  of 
Russian  exhibitors  at  the  Paris  Exposition  of  18G7.  Mr.  Tilibert's  Hock 
consists  of  70,000  merino  sheep.  In  1864  it  numbered  50,000  head,  which 
gave  476496  pounds  of  wool.  Michel  Bernstein,  of  Odessa,  reports  a 
tlock  consisting  of  400,000  sheep.  The  last  shearing  produced  1,111,577 
pounds  washed,  and  sold  for  870,000  roubles,  approximately  J?tK>8,(KK>  in 
gold. 

Bank  in  wool  manvfacture. — Data  obtainexl  at  the  Paris  Exposition 
of  1867  appear  to  justify  the  following  classilication  in  rank  of  the  lead- 
ing nations  in  card- woof  fabrics:  Ehenish  Prussia  tirst  for  men's  wear; 
France  lirst  for  women's  wear;  Austriasecondfor  women's  wear;  France 
s4'Cond  for  men's  wear;  Belgium  third  for  men's  and  women's  wear; 
Prussia  fourth  for  men's  and  women's  wear;  England  fifth  for  men's  and 
women's  wear;  the  United  States  sixth  for  men's  and  women's  wear; 
Uussia  seventh  for  men's  and  women's  wear.  Taken  as  a  whole,  France 
stands  at  the  head  of  all  nations  in  the  manufacture  of  wool. 

In  respect  tx)  ])roducts  of  card-wool  industry  generally,  practical  manu- 
r'acturers,  tvho  have  recently  visited  Eiux)pe  for  the  purpose  of  study, 
concur  in  declaring  that  in  eittciency  of  system,  processes,  and  machinery 
for  fabrication,  the  Tnited  States  are  on  an  equality  with  the  most 
advanced  nations. 

In  the  whole  range  of  fanc>  casshmu'es,  including  the  mixed  goods  of 
>ilk  and  wool,  in  style,  taste,  perfection  of  manufacture,  and  strength  of 
!naterial,  the  Unitod  States  excel  England,  and  nearly  approach  the 
manufacturers  of  France.  The  same  may  be  said  of  the  whole  range  of 
Mnnnels,  cx)lored,  and  also  plain,  and  of  the  Esquimaux  and  the  Moscow 
hravers^  imitated  from  the  Germans. 

The  United  States  commissioner  on  wool  and  uiajiufactm^es,  at  the 
Paris  Exposition  of  1867,  says  in  his  report:  "American  carpets  are 
fully  equal,  if  not  superior,  to  the  English  carpets  of  similar  gi'ades.  The 
American  retail  purchaser  is  invariably  compelled  to  pay  a  higher  price 
for  a  it)reign  carjwt  of  the  same  grade.  The  American  ingrain  carjK^t, 
which  is  much  more  largely  consumed,  is  unquestionably  superior  to  tin* 
Kiiglish." 

The  same  report  states  that,  while  the  material  cx)ndition  of  th(»  English 
workman  is  vastly  superior  to  that  of  workmen  in  France,  Belgium, 
Prussia,  and  Austria,  it  is  freely  admitted  that  the  genenil  and  t(S'linical 
i'<lucatioM  of  th<*  English  operative  is  far  inferior  to  that  of  the  workman 
<»f  tin*  nations  above  named.  The  Paris  Exjwsition  served  to  <^pen  the 
t  yes  of  England  to  the  startling  fact  that  she  had  been  making  but  little 
J  progress  in  ir.anufacturhig  and  mechanical  industry' since  1851,comj)arc<l 
with  that  niad(*  in  many  other  Euroi)ean  countries.  The  r(»siK)nses  of  emi- 
nent men  of  (ireat  Britain,  to  a  request  for  information  addressed  by  the 
Schools  IiKjniry  Commission  of  July  2, 1867,  as  touching  this  inferioviy  in 
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industrial  arts,  eiuhody  the  lollowinp;  facts:  Tiiat  England  has  inadvliitk 
pro^jress  in  tlie  peaceful  arts  of  industry  sinc-e  1802;  that  8lio  mii5t,  at 
no  distant  day,  in  virtue  of  tlie  better  education  fiunished  b.v  tiie  conti- 
nental nations,  tind  herself  outstripi)ed  by  them,  both  in  llie  arts  of  i)eace 
and  war;  that,  notwithstanding  she  may  still  be  imsiu^passed  in  many 
of  her  productions,  she  nolonfj:er  hohls  the  pre-eminence  accorded  to  her 
in  LSol;  that  the  lapiil  process  bein^  made  by  continental  nvals  would 
daily  render  it  more  dillicult  luv  English  woolen  maiuifaeturers  to  retain 
even  their  relative  po^ititm.  Furthermore,  that  the  great  want  araoug 
English  raanufaetiirers  is  a  ]>roper  industrial  education  anion j?  mastcnf, 
foremen  and  workmen  generally:  and  that  superior  continental  productions 
exhibit,  not  a  machine  working  a  machine,  but  brains  at  the  loom,  ami 
intelligence  at  the  spinning-wheel.  The  (Joaimi.ssiouor,  in  presentiu^ 
these  statements,  cites  them  as  advisory  to  the  extension  in  the  Unittd 
States  of  such  schools  as  the  Cooper  Institute,  of  2s ew  York,  and  the 
Massachusetts  Institute  of  Ti^chnology.  He  inilieates,  however,  another 
cause  of  English  diK-line  than  that  already  nu'utioned,  viz.,  a  ruliiij; 
desire  for  ''production  at  the  cheapest  ])Ossible  rate  tor  the  utmost  pos- 
sible consumption,-' causing  a  ((mstantly  declining  standard  of  excellence, 
and  continued  depreciation  of  fabric.  lie  characterizes  such  a  policy  as 
short-sighted,  and  points  out  the  falr>e  ei^onomy  of  making  xioor,  or, 
more  properly  si)eakhig,  dishonest  fabriCvS. 

Manufacturing  in  the  ^^orthxccHi, — At  the  exposition  of  the  woolen 
manufacturers  of  the  Northwest,  held  in  Chicago,  Illinois,  in  Augufit, 
1808,  it  was  stated  that  there  were,  at  that  time,  in  the  seven  States- 
Ohio,  3Iichigan,  Indiana,  Illinois,  Wisconsin,  Iowa,  and  Minnesota— ^7 
woolen  mills  with  905  sets  of  machinery,  from  which  it  appears  that  the 
woolen  machinery  at  the  Korthwest  has  doubled  in  less  than  foui*  years. 

Mills  on  the  Pacific  coast. — There  are  five  woolen  mills  in  Caliibmia 
and  four  in  Oregon. 

Slioddy. — This  article  was  iirst  introduced  into  use  about  the  year  1813, 
at  Batley,  in  the  West  Hiding  district,  Yorkshire,  England,  and  now 
forms  one-fifth,  by  weight,  of  tin*,  woolen  and  the  worsted  manufacture 
of  the  district,  which  is  the  chief  seat  of  the  trade  of  Great  Britain. 

FfiETlLIZEES. 

Professor  Yoelcker,  in  his  report  to  the  Chemical  Committee  of  the 
Eoyal  Agiicultural  Society  of  England,  read  December  2, 1868,  says : 
^'  The  experiments  on  artificial  glasses,  on  the  whole,  are  eonftrmatory  of 
similar  ones  made  in  i)revious  years.  They  bring  out  strongly  the  bene- 
ficial effects  which  a  mixture  of  salts  of  potash  an<l  superphosphate  pro- 
duces on  seeds  grown  on  poor,  light,  sandy  soils,  and  show  the  inefficacy 
of  potash  for  seeds,  and,  I  may  add,  for  nearly  all  crops  on  land  in  a  high 
state  of  ciUtivation,  and  on  soils  containing  a  fair  proportion  of  clay,'' 

Coal-asJws. — decent  experiments  in  respect  to  the  use  of  eoal-ashesas 
a  fertilizer  are  apparently  contradictory  in  their  results.  One  cause  of 
this  is  readily  perceivable,  viz.,  the  gi'eat  diilerence  in  the  i>roportion  of 
certain  chemical  elements  which  are  observable  hi  these  ashes.  Some 
varieties  of  coal-ashes  for  instance  show  a  much  larger  i)ercentage  of 
oxide  of  iron  than  do  others.  Englisli  and  French  experiments  refer  to 
the  use  of  bituminous  coal-ashes.  A  Chinese  yam  (Dioscorca  batatasj 
planted  in  a  bed  of  anthracite  ashes,  grew  luxuriantly,  and  gave  excel- 
lent residts.  The  bed  was  twelve  to  eighteen  inches  deep,  entirely  8ei>- 
firated  from  common  eailh  by  boarding  under  the  bed. 

Cancerinc. — At  a  mill  recently  erect^I  in  Goshen,  New  Jersey,  large 
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fiuaDtitics  of  king-crabs,  or  horse-feet,  aie  prepared  for  use  as  fertilizers. 
Tlu-y  are  poiiud  ajs  finely  as  possible,  put  up  in  ba^is,  and  sold  under  the 
iiiiu\e  of  oauceriue,  at  $23  per  ton  at  the  works,  which  mauufacture  100 
to  1150  lous  per  annum.  Another  mill  at  West  Creek,  in  the  same  State, 
produces  about  the  same  quantity.  This  feililizing  mateiial  is  applied 
to  v.iij'at  at  ilio  rate  of  800  pounds  per  acre,  which  quantity  the  State 
ftcolt^gist  reports  is  fully  e<pud  in  value  to  400  pounds  of  guano,  costing 
>il8.  Comjiaied  with  guano  at  $00  per  ton,  caneeriue  is  estimated  to 
bo  worth,  for  u^e,  about  639  50  i>er  ton. 

JIarls. — During  the  year  1SG8,  several  new  companies  have  been 
I  stablished  in  Xcw  Jersey  for  digging  and  transi>orling  the  marls  for 
u'hicli  that  State  is  celebrated.  It  is  thought  that  the  trade  in  these 
valuable  feitilizers  will  in  1860  be  double  what  it  was  in  1867.  The 
;ini()unt  of  marl  used  in  the  State  is  estimated  at  veiy  near  one  million 
ton^, 

FORESTS  A?iD  TnCBER. 

The  following  abstract  is  from  a  communication  by  the  Hon.  J.  M. 
Edmonds,  late  Commissioner  of  the  General  Land  Office,  on  the  waste 
i}i  forests,  their  preservation,  &c.  The  paper  appears  in  full  in  the 
monthly  report  of  this  Department  for  January,  1800:  Except  in  the 
mountain  regions,  nearly  the  whole  surface,  from  the  Atlantic  to  the 
Missis<iippi,  has  been  despoiled  of  its  i»rimtval  growtli.  The  absolute 
v.asto  is  less  than  foniierly,  but  the  waste  and  consumption  are  far 
greater  than  at  any  former  period.  Xo  considerable  eflbrt  has  been  made 
toward  iirodncticm.  •  •  •  Our  people  have  now  gone  through  and 
surrounded  the  great  primeval  timber  reserve,  and  have  abxiady  entered 
on  the  margin  of  the  vast  treeless  plains  and  plateau,  with  three-fourths 
of  the  original  store  consumed,  the  demand  accelerated,  luid  the  number 
01  consumers  rapidly  rising  from  38,000,000  to  50,000,000.  Look  forward 
fifty  years — our  forests  will  be  exhausted,  the  demand  for  the  products 
quadrupled,  and  the  countiy  and  people  be  siiflering  for  the  protection 
which  forests  would  aflfonl. 

Elaine,  Michigan,  Wisconsin,  Minnesota,  and  Florida  arc  the  only 
States  east  of  the  Mississippi  which  now  export  any  appreciable  quan- 
titv  of  tind)er  more  than  they  imi)ort,  and  the  reserve  in  these  States  is 
lu'ing  rapidly  cut  away.  •  •  •  The  mountain  and  platean  region, 
occu}\ving  the  interior  of  the  continent,  has  only  a  moderate  supply. 
*  •  •  Ko  supplies  can  be  drawn  from  this  region  for  the  older 
States,  or  even  for  the  great  plains,  without  exhausting  a  resen^e  which 
is  aht^idy  l>elow  the  immediate  prosiXHJtive  demand.  In  the  Pacific 
States  and  Tenitories  there  is  still  an  adequate  supply,  but  not  beyond 
the  early  prospective  wants  of  their  own  people.  The  States  bordering 
rho  Mississi])pi  on  the  west  have  no  surjilns,  and  most  of  them  are  at 
this  niomont  im])orting  to  meet  the  demands  of  even  their  sparse  iwpu- 
iatioii.  *  *  *  Arizona,  New  Mexico,  Colorado,  Wyoming,  Montana, 
M;du>.  and  Dakota  have  but  a  meager  supply,  not  sufficient  for  a  i)opu- 
]ario:i  as  dense  as  now  occupies  Ohio,  Indiana,  or  Illinois.  Only  the  newly 
ac<iuinMl  tcnitory  of  Alaska  remains  to  be  considered.  Very  little  is 
kiiuv.n  of  its  timber  resources,  but,  in  much  the  largest  portion,  it  is 
known  that  its  rigowus  climate  precludes  the  gro  Avt  hot  valuable  forests, 
and  it  is  i\m  too  much  to  presume  that  the  timber  in  that  Territory  will 
be  insutlicicnt  to  meet  the  demands  of  the  trade  now  opening  with  the 
great  i)0]»idations  of  China  and  Japan.  Considering,  then,  the  present 
and  the  prospective  forest  products  in  this  country  in  the  light  of  their 
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nec<?ssity  for  domestic  purposes,  and  for  tbc  protectiouof  men,  animals 
fruits,  and  grain,  and  of  their  value,  in  inducing  moistuFe,  protecting tlir 
soil,  and  tempering  the  climate,  it  is,  indeed,  important  that  every  sec- 
tion of  the  country  should  retain,  if  it  has  them,  and  if  it  does  not  have 
them,  should  imnuHllately  engage  in  their  production,  at  least  to  tin 
extent  of  supplying  local  use  and  protection. 

Trees  as  rain  prodvccrs, — In  irpper  Egypt  the  rains,  Tvluch  oightyyear> 
ago  were  abundant,  have  cens<Ml  since  tlie  Arabs  cnt  down  the  trws 
along  the  valley  of  the  Nih*  tt^ward  Lybia  and  Arabia.  A  coutran 
efifect  has  been  produced  in  Lover  Egypt,  from  the  extensive  planting 
of  trees  by  th<»  Pasha.  In  A lexandria  and  Cairo,  where  rain  was formorlv 
a  rarity,  it  has,  mwo^  thnt  period,  become  more  frequent. 

Professor  K.C.  Kedzie,  of  Micliigan  State  Agricultural  College,  in  an 
addi'ess  on  "Theintiuenceof  forest  trees  on  agncultui'e,"  delivered  not 
long  since  before  f>no  of  the  county  societies  in  that  State,  gave  a 
very  earnest  wnrning  agninst  tlie  wjistc^ful  destniction  of  forests,  citing', 
at  tlie  same  time*,  tlic  \vi»ll-knowii  facts  of  current  histor>%  It  is  notia^ 
able  as  a  hopeful  tact,  tliat  prominent  agricultiu*al  societies,  in  varions 
sections  of  the  country,  have  recently  been  emphatically  directing  public 
attention  to  this  matter. 

Forestry  hi  India, — In  1804  the  British  govennuent  founded  on 
l)rovcd  general  system  of  tbrest  julministration  for  the  whole  Ind 
empire,  liaving  in  vi(^w  the  preservation  and  development  of  stiiu? 
forests.  All  superior  govenjment  for(\sts  are  I'cseri'ed,  and  made  in- 
;dicnable,  their  boundaries  marked,  and  forest  ruIcBiUid  penalties  defined. 
Surveys  have  been  maile,  and  are  still  in  progress,  toward  establishing 
dfita  as  to  the  nature  and  extent  of  the  timber  rescmrces.  Several  thou- 
sand mahogany  trr*es  have  been  raised  in  the  Terai.  Tjarge  tracts  have 
Ixnni  i>lanted  to  wood  for  the  pui7>o.S4»  of  supplying  the  railways,  which 
consume  immense  quantities  for  fuel. 

Lumber  in  Washington  Tvrrit4)ry. — Puget  Sound,  Washington  Terri- 
lory,  is  well  known  as  a  principal  source  of  the  lumber  export  of  the  North 
F^aciHc  coast.  Besid(»s  amounts  consumed  within  our  own  territories, 
many  cargoes  of  lumber  are  annually  shipped  from  theucei  to  ports  in 
China,  the  Sandwich  Islands,  Australia,  and  South  America.  The  fol- 
l(n\ing  statement  in  regard  to  the  r(»sour(»es  of  Puget  Sound  is  on  the 
authoiity  of  Mr.  Joseph  Cushman,  receiver  of  public  moneys  at  Olympia. 
situate  at  theheadof  the  sound :  *'  The  time  is  not  far  distant  when'nearly 
all  the  ship-building  on  the  Pacific  coast  will  be  done  on  the  shores  of 
Puget  Sound.  From  the  Cascade  ranges  to  the  Pacific,  comi)rising  abont 
onc^-half  of  Washington  Territory,  the  siirface  is  densely  covered  with  the 
tinest  forest  growth  in  the  world.  Some*  of  the  trees,  straight  as  an 
arrow,  are  four  hun<lred  feet  in  height,  and  Amrteen  f(VPt  in  diameter 
near  the  gi'ound.  Varieties  of  the"  fir  pre<lominate,  interspersed  with 
spnice,  hemlock,  tamarack,  whit(*  cedar,  ma]>le,  ash,  white  oak,  and,  on 
,  som(^  of  the  mountain  slopes,  white  i)ine.  The  yellow  fir  (Abies  Bonn- 
losii)  is  a  tn^^  j)eculiar  to  the  North  i*acitic  coast  from  the  forty-aecoml 
])arallel  to  Alaska,  and  is  found  only  east  of  the  Cascade  range,  north 
of  th(»  boundary  of  forty-nine  degives.  This  is  the  timber  i)rincipally 
used  at  the  saw-mills  on  the  Sound,  and  is  both  strong  and  dnj^able;  in 
fa^'t  it  is  th(>  strongest  timber  on  th(*  coast,  both  in  ])erpendiciilar pressure 
and  horizontal  strain.  ♦  •  *  The  abundance  of  timber,  coal,  water- 
])0W(T,  and  iron  ore  in  the  vicinity  of  navigable  waters,  together  Avith 
line  harbors,  largcj  saw-mills,  temperate^  climate,  and  natuml  faeilities 
for  manufacturing  cordage,  all  clearly  indicate  that  the  Puget  Sound 
count  ly  will  soon  occupy  a  prominent  ])osition  in  shipbuilding.     Kxiwi- 
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ments  made  by  the  French  authorities  in  the  imperial  dock-yard  at 
Tonlon  are  cited  as  showing  that  masts  from  Vancouver's  Island,  and, 
by  similarity  of  circumstances,  those  from  Puget  Sound,  are  superior 
to  the  best  class  of  Riga  spars. 

Lumber  in  California, — ^The  report  of  the  surveyor  general  of  Cali- 
fornia for  1867  makes  exhibit  for  that  State  of  220,901,213  feet  of  lum- 
ber sawed,  and  108,007,000  shingles  made,  of  which  Mendocino  sawed 
50,000,000  feet  of  lumber  and  made  1,000,000  shingles.  The  report,  how- 
ever, is  imperfect,  on  account  of  deficiencies  in  county  returns. 

Premiums  for  tree  planting. — Among  the  premiums  for  1868,  offered 
by  the  Worcester  North  Agricultural  Society,  Massachusetts,  are  three: 
825,  $15,  and  $10,  for  the  best  plantations  of  any  kind  of  forest  trees, 
suitable  for  fuel  or  timber,  raised  from  seed,  not  less  than  five  hundred 
in  number,  which  shall  be  in  the  most  flourishing  condition  in  the  fall 
of  1868.  The  Plymouth  County  ^Massachusetts)  Agricultural  Society 
offer  two  premiums,  $40  and  $20,  tor  a  similar  purpose;  the  trees  to  be 
over  three  years  old  in  September,  1872.  The  society  also  offer  premi- 
ums for  the  planting  and  cultivation  of  ornamental  trees  on  or  near  the 
highways  and  public  squares  of  the  county  towns. 

Profit  of  planting. — ^]\Ir.  T.  B.  Coursey,  writing  on  the  propriety  of 
growing  timber,  speaks  of  a  man  who  bought  a  poor  farm  in  Delaware, 
about  twenty  years  ago,  and  concluded  to  plant  pine-seed  and  chestnut 
on  one  side  of  his  farm  near  the  banks  of  a  creek,  where  his  land  was 
gullied  by  heavy  rains.  The  outlay  did  not  amount  to  twenty  dollars, 
and  he  now  has  "hundreds  of  cords  of  wood,  and  abundance  of  logs  from 
which  to  make  boards  for  temporary  uses. 

The  government  of  Greece  is  now  spending  about  £3,570  annually  for 
the  preservation  of  forests,  and  derives  from  them  an  annual  revenue  of 
about  £13,400. 

FLOEIDA  ITEMS. 

A  committee  of  one  of  the  Florida  "Boards  of  Trade"  remarks  in 
respect  to  Duval  county  in  that  State :  "  Potatoes  and  cucumbers  can 
be  made  ready  for  transjiortation  by  the  first  of  May,  and,  with  proper 
care,  tomatoes  can  be  easily  made  ready  for  shipment  by  the  first  of 
June,  and  thus  placed  in  the  northern  markets  before  they  can  be  ftir- 
nished  by  the  hot-beds  of  the  farm  gardeners  of  Virginia,  Maryland, 
Delaware,  Kew  Jersey,  Pennsylvania,  or  Long  Island." 

An  abridged  statement  of  the  values  of  exports  from  the  port  of 
Jacksonville,  Florida,  from  January  1, 1868,  to  June  30, 1868:  Foreign 
t'xports,  $23,949  87;  of  which  amount  $22,938  were  in  pitch-pine  lum- 
b<u%  the  remainder  being  chiefly  in  cypress  shingles  and  spirits  of  tur- 
l)entine.  Coastwise  exports,  $669,724;  in  which  are  included  cotton  to 
the  value  of  8110,492,  pitch-pine  lumber  to  the  value  of  ^IGo^^Go  78, 
v(^gotables,  iSrc,  621,900,  oranges  $10,925. 

ILLUSTEATIVE  FACTS. 

TroDi  a  ^  oliime  by  T.  F.  Oronise,  on  the  "Natural  Wealth  of  Cali- 
fornia," i)ul)lished  in  San  Francisco  during  the  present  year,  the  following 
statenioiit  is  abstracted:  The  village  of  Anaheim,  in  Los  Angeles  County, 
California,  situated  on  a  level  plain  eight  miles  from  the  sea-coast,  was 
ori  <?inate(l  by  a  company  of  Germans,  acquainted  with  the  culture  of  the 
.ma])e  Lu  the  "Fatherland.''  The  site  of  the  \'illage  was,  in  1867,  a 
iniircn,  drv,  sandy  plain.    In  the  summer  of  that  year  the  foregoing 
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coinpauy  purcliased  the  land,  amounting  to  1,265  acres,  at  82  per  acre. 
This  was  divided  into  lots,  which  were  fenced  with  willows,  sycamores, 
and  popUus.  A  large  proportion  of  the  area  was  planted  with  vines. 
A  (lit eh,  seven  miles  in  length,  was  cut  to  bring  water  from  the  Santa 
Ana  Ri\'er.  The  land  was  cultivated  for  two  years,  at  the  expense  of 
the  comically,  hy  hired  labor.  At  the  end  of  that  time  the  lots  were 
distributed  to  the  shareholders.  After  all  the  expenses  were  paid,  eiich 
share  of  twenty  acres  fenced,  partly  planted  in  vines  two  years  old, 
together  with  a  building  lot  one  hundred  by  two  hundred  feet,  situated 
in  the  center  of  the  village  and  appertaiuing  to  the  share,  cost  81,400. 
There  are,  at  the  present  time,  near  1,000,000  vines  growing  in  the 
village,  of  which  about  750,000  bear  fniit.  There  are  also  10,000  fruit 
trees  of  various  kinds.  The  whole  place  resembles  a  forest  amd  flower 
garden,  divided  into  squares  with  fences  of  Nvillow,  poplar,  and  sycamon*, 
which  shelter  the  vines  from  every  wind. 

In  striking  contrast  witb  the  prosi)erity  of  Anaheim  is  exhibited  the 
condition  of  the  town  of  San  Juan  Capistrano,  situated  about  thirtj' 
miles  distant  from  the  preceding  village,  on  the  main  I'oad  between  Los 
Angeles  and  San  Diego.  The  valley  in  which  the  town  of  San  Juan 
Capistrano  is  placed  is  about  nine  miles  in  length,  and  nearly  a  mile 
wide.  The  San  Juan,  a  never-failing  stream,  i)a8ses  through  its  entire 
lengtli,  furnishing  an  abundant  supply  of  water.  The  soil  is  rich,  bat 
almost  wholly  uncultivated.  The  population  of  the  town  numbers 
about  six  hundred,  of  whom  four  hundred  are  Mexicans  and  native 
Oalifornians,  and  about  two  hundred  Indians.  There  are  not  more  than 
half  a  dozen  Americans  or  Europeans  in  the  place,  but  these  are  gen- 
erally thrifty  and  ])rosperous.  This  is  the  most  tlioroughly  Mexican 
town  in  the  State.  ♦  ♦  The  only  ap])arent  employment  of  tlie  men  is 
horse-racing  or  practicing  with  the  reata.  The  women  are  rarely  seen, 
except  at  the  fandango  or  ehurch.  The  chiklren  literally  swarm  in  the 
streets,  and  are  of  all  hues  except  that  of  the  lily;  they  wear  little  or 
no  clothing. 

Until  about  1833  the  agricultm*e  of  Xorth  Germany  wiis  in  a  decidedly 
backward  state.  But  since  that  time  a  very  great  advance  has  taken 
place.  The  amoujit  of  live  stock  has  enormously  increased,  and  the 
soil  has  gro\Mi  more  productive.  M.  de  Laveleye,  in  an  article  in  the 
lievue  dcs  Deux  Mondcn,  s])eaking  on  these  points,  shows  that,  reducing 
the  live  stock  to  equivalents  of  horned  cattle,  in  16(m  Prussia  had  100 
head  for  every  138  of  the  population;  France,  only  100  for  every  185  of 
the  ])()pulation.  Forty  years  ago,  these  proportions  were  reversed,  M. 
'de  Laveleye  states  as  the  chief  causes  of  this  great  advance,  tirst,  the 
comi)lete  extension  of  general  education  throughout  the  rui*al  districts 
of  rrussian  Germany;  second,  the  wide  si)read  ditfusion  of  technical 
agricultural  instruction.  Prussia  maintains  four  lloyal  Agricultural 
Societies,  juul  nineteen  provincial  schools  of  agriculture,  subsidized  by 
the  state.  There  are  also  numerous  special  schools  for  instruction  iii 
])articuliir  branches,  such  as  market-ganhMiing,  &c.  The  system  of 
])ai(l  instrucrtion  is  com])lete(l  by  the  curious  institution  of  itinerating 
teach'/rs,  who  travel  from  village  to  village,  criticising  *he  cultiva- 
tion, ami  giving  advice  about  rotation  of  crops,  and  the  most  suitable 
kinds  of  manure.  Institutions  of  organic  and  agiicultural  chemistry 
are  also  maintained  by  the  state.  There  are,  besides  these,  more  thtiii 
five  hundred  voluntary  agriculturiil  associations  contributing  to  tlie 
general  advancement  by  conterences,  exhibitions,  and  prizes. 

The  actual  territory  of  the  l*apal  states  includes  an  area  of  4,247 
English  squnre  nii^'^s.    This  areu,  now  so  ini])overished  bj'  long  ages  of 
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desolation  and  wasteful  exhaustion,  was  in  ancient  times  especially 
celebrated  for  its  mineral  wealth  and  productive  soil.  The  elaborate 
memoir  of  Si^or  David  Silvagni,  of  Rome,  presented  at  the  sixth 
session  of  the  International  Statistical  Congress,  at  Florence,  shows 
that  the  indnstrj^  of  the  country  has  made  very  little  progress  during 
the  last  half  century.  The  woolen,  cotton,  and  silk  manufactures, 
remain  in  the  same  state  as  in  1826.  Agriculture  languishes.  No 
improvomont  takes  ])lace  in  methods  of  cultivation.  The  exports  are 
insignificant  when  compared  with  the  imports.  The  latter  are  valued  at 
38,000,000  francs;  the  former  at  less  than  9,000,000  francs.  Says  the 
memorialist :  *'  Our  only  export  of  importance  is  that  of  objects  of  the 
fine  arts,  which  increases  yearly ;  but  the  fine  arts  have  gained  nothing  by 
becoming  a  branch  of  trade.  Koman  art  is  reduced  to  a  mean  condition 
of  mere  mechanical  labor,  except  in  the  case  of  a  few  distinguished 
artists."  And  he  adds  that  this  country,  capable  of  being  transformed 
into  a  garden,  and  which  might  be  the  richest  in  the  world,  would  see 
its  population  die  of  hunger,  were  it  not  for  the  visits  of  multitudes  of 
travelers,  and  lor  the  pUgiimages  of  fervent  Catholics  who  resort  there 
to  receive  the  benediction  of  the  Pope. 

The  State  geologist  of  New  Jersey-,  in  his  report  for  1868,  after  speak- 
ing of  the  considerabki  increase  of  population  since  1860,  taking  the  State 
as  a  whole,  says:  ''It  is  a  remarkable  cii'cumstance  that,  in  the  older 
settled  counties,  there  is  a  rapid  increase  in  taxable  property  and  in  the 
value  of  agricultural  products,  and  not  much  increase  in  population. 
This  is  undoubtedly  due  to  the  improvements  in  management,  to 
the  use  of  fertilizers  in  larger  quantity,  and  to  the  introduction  of  labor- 
8a\iug  implements.  Farms  without  number  can  be  sho\vn  which  pro- 
duce from  two  to  four  times  as  much  as  formerly,  and  on  which  there  is 
no  increase  in  the  amount  of  labor  employed." 

A  Sacramento  paper  states  that  in  the  counties  of  Santa  Clara,  Napa, 
and  Solano,  comprising  the  oldest  wheat-raising  districts  of  California, 
the  average  yiehl  of  this  crop  has  declined  from  thirty-five  bushels  per 
acre,  as  in  the  early  years  of  wheat  culture,  to  eighteen  bushels  per  acre, 
at  the  present  time. 

Mr.  Latham,  the  English  civil  engineer,  states  that  since  the  con- 
struction of  sanitary  works,  as  sewerage,  &c.,  at  Croydon,  England,  the 
average  mortality  of  the  town  has  decreased  twei^ty-two  per  cent;  aad 
exhibits  figures  as  pro\ing  that  the  town  has,  in  the  space  of  thirteen 
years,  leceivod,  in  consequence  of  the  construction,  a  pecuniary  benefit 
amounting  to  an  excess  of  twenty-five  per  cent,  over  the  total  expendi- 
ture incurred  upon  the  works. 

^nSCELLANEOUS. 

On  oiu'  of  the  islands  within  the  limits  of  St.  Maiy's  Parish,  Loiusiana, 
Petit  A  use  or  Salt  Island,  there  exists  an  immense  bed  of  salt.  By 
boring,  parties  Iiave  proved  that  the  bed  is  half  a  mile  square,  and  it 
may  exteiid  a  mile  or  more.  They  have  gone  thirty-eight  feet  into  the 
solid  salt,  and  tiiid  no  signs  of  the  bottom  of  the  stratum.  The  surface 
of  the  salt  is  on  a  level  with  the  surface  of  the  Gulf  water,  and  is  covered 
by  earth  to  tlie  depth  of  thirty  feet. 

The  ]>rosi(liMit  of  the  Oregon  State  Agricultural  Societv,  in  his  address 
bi'lore  the  s.xicty  in  September,  I8G8,  vsays,  si)eaking  with  special  refer- 
ence to  wluat  culture,  that  during  the  careful  observation  of  almost  ten 
years'  rosi'Uuce,  '*  not  in  one  instance  have  I  known  a  failure  in  any 
crops  in  Orciroii  where  the  crop  has  been  well  prepared,  judiciously 
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planted  or  sown,  and  properly  cared  for.  And  in  many  instances  I 
iiave  seen  fields  of  wheat  in  Oregon  that,  for  quality  and  quantity,  6r 
surpassed  any  crops  I  ever  knew  raised  in  Northern  Wisconsin  or  on 
the  fertile  fields  of  the  Genesee  Valley.  Oregon  is  pre-eminently  a  grain- 
growing  State,  and  for  the  sure  production  of  wheat  is  not  surpac^ 
by  any  comitry  inhabited  by  civilized  man." 

San  Francisco  receipts  and  exports  of  the  articles  named  for  the  year 
ending  December  31, 1868,  were  as  follows : 


Wheat,  lOO-pound  uackd. 

Flour,  bblH 

ISarley,  lOO-poiind  saekii. 
Oat8,'J00-i>oimd  sacks... 


Receipts. 

Exportik 

5,738,852 
306,976 
657,887 
232,285 

4,099,n5 
461. 8U 

78,4a 
6,1:9 

In  the  year  ending  July  1, 1863,  the  exports  of  wheat  and  flour  ware: 
flour,  144,883  ban^els;  wheat,  l,043,65Ji  sacks. 

The  report  of  J.  Eoss  Browne  on  the  mineral  resources  of  States  and 
Tenitories  west  of  the  Rocky  Mountains,  says  that ''  Camus,  as  an  ar- 
ticle of  food  for  the  Indians,  is  probably  the  most  important  of  all  the 
Avild  plants,  and  is  abimdant  in  all  the  northern. parts  of  the  Pacific 
coast.  It  is  a  bulbous  root,  about  an  inch  and  a  half  in  diameter,  and 
grows  in  low,  swampy  lands,  having  a  sweet,  gummy  taste,  and  is  veiy 
nutritious.  Besides  using  it  largely  when  fresh,  the  Indians  boil  and 
afterward  dry  it,  so  as  to  preserve  it  for  years.  If  cultivated,  it  might 
become  a  valuable  culinary  vegetable."  The  plant  is  otherwise  known 
as  the  eastern  quamash,  or  wild  hyacinth,  and  in  botanical  nomenclature 
is  Scilla  FraserL 

In  England,  as  well  as  in  this  country,  the  adulteration  of  seeds,  espe- 
cially the  mixing  of  old  with  new,  is  canicd  on  to  a  very  great  and 
injurious  extent.  In  France  any  one  guilty  of  the  adulteration  of  agri- 
cultural seeds  is  liable  to  punishment  as  a  criminal. 

In  respect  to  tli<>  effects  of  stormy  autumn  weather  on  cattle  fattening 
lor  market,  Mr.  3I(*Combio,  the  celebrated  Aberdeenshire  cattle-feeder, 
states  that  he  has  found  a  difference  of  £5  per  head  between  cattle  put 
up  on  the  first  of  Se])tember  and  others  put  up  exactly  a  month  later, 
althougli  the  animals  originally  formed  one  lot  equal  in  all  respects,  and 
those  left  out  were  k('])t  **on  line  land  and  beautiful  grass.'^ 

An  ox  slauglitCKMl  n(»ar  London  weighed,  when  alive,  2,588  pounds; 
slaughtered  and  dressed,  1,963  poimds.  As  it  was  sold  at  one  shiUing 
]ier  ])ound,  the  amount  n^alizcd  was  about  $490.  The  ox  was  bred  by 
Mr.  3IcCombi(^ 

In  India,  the  use  of  American  cotton-seed  for  planting  is  gaining 
increased  favor.  The  Bombay  authorities  report  that  the  Kew  Orleans 
variety  is  much  more  productive  than  the  India  cotton. 

The  secretary  of  the  Michigan  Stat-e  Board  of  Agriculture,  in  referring 
to  the  great  damage  done  by  the  midge  to  the  wheat  crop  of  1867  in 
that  State,  indicates  the  probability  that  millions  of  dollars  might  have 
been  saved  to  the  farmers  had  the  Tread  well  and. the  Biehl  variety  of 
wheat  been  sown  instead  of  the  Soule. 

The  number  of  mulberry  trees  in  California,  in  1868,  is  unofficially  esti- 
mated at  about  1,175,000,  of  which  425,000  are  allotted  to  Sacramento 
County.  There  appears  to  have  been  a  very  rapid  increase  of  the  number 
of  trees  in  the  State  since  the  previous  year,  only  356,053  ha\ing  then  been 
reported  by  the  assessors  for  the  entire  State.  The  sale  of  silk-worm 
eggs  promises  to  become  a  largo  business  for  California. 
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The  "  Canada  Fanner "  mentions  a  horse  owned  by  M.  Yoder,  of 
Springfieid,  Ontario,  which  is  believed  to  be  over  thirty  years  old,  aUd  is 
stiU  lilt,  plump,  and  handsome.  The  same  journal  suggests  that  prizes 
shoidd  be  given  at  agricultural  fairs  for  the  best  old  horses,  as  only  a 
good,  kind  horseman  can  show  an  active  old  horse. 

It  has  until  recently  been  a  generally  accepted  doctrine  among  ento- 
mologists, tbat  the  females  of  the  Cicada  g^iemdedm  never  deposit  their 
eggs  in  pvorgreens.  But  K.  H.  Warder  has  recently  proved  by  actual 
exhibition  that  they  do  deposit  in  three  of  our  most  common  evergreens, 
TInrja  occidentalis,  Juniperus  Virginiana,  and  Ahie»  Canadentis. 

In  H»d.^on  County,  New  Jersey,  a  rent  of  $100  i)er  acre  has  been 
paid  for  land  for  market  gardening. 

The  subjoined  table  indicates  the  variations  in  the  value  of  hops,  in 
Sew  York,  during  a  course  of  nine  years.  First,  is  presented  the  cur- 
leney  value  of  gold  in  January  of  each  year  from  1861  to  18C9  inclusivej 
second,  tho  wholesale  currency  price  of  hops  per  pound;  third,  the 
wholesale  price  converted  into  gold  rates: 
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Mr.  J.  J.  Meehi,  the  English  agriculturist,  keeps  three  hundred  head 
of  poidtrj-,  which  have  free  access  to  the  fields  near  the  homestead.  He 
says:  "Poultry  are  the  farmers'  best  friends,  consmning  no  end  of  insects, 
and  utilizing  and  economizing  all  waste  grain.  It  costs  uo  more  to  pro- 
duce one  pound  of  poultrj'  than  one  pound  of  beef." 

Mr.  Coorge  Manning,  in  his  statements  before  the  food  committee  of 
the  Society  of  Arts  (Eughind,)  gave  the  following,  amongother  reasons, 
accounting  for  tlie  frequent  failures  to  make  poultry-keeping  profitable: 
want  of  attention  to  choice  and  management  of  stock,  irregular  and 
wasteful  administration  of  food,  want  of  attention  to  the  roosting,  and 
particuliirly  to  the  laying-place  of  hens.  He  also  remarks :  "  Our  system 
(if  leaving  chickens  to  shift-  for  themselves  until  such  time  as  they  are 
ready  or  wanted  for  tlic  coo]i  is  all  wrong.  No  attempt  at  after-fatten- 
ing will  increase  the  frame,  if  the  feeding  of  infancy  has  been  neglected." 
Chickens  a\ii\  weaker  birds  should  not  be  suffered  to  starve  while  the 
poweriiil  lire  gi)rged. 


THE  PUBLIC  DOMAIN. 


The  public  domaiu  of  tho  United  States  lias  embraced  an  area  amooDtr 
ing  in  the  ag^egate  to  1,410,710,072  acres,  exclusive  of  the  recent  pur- 
chases from  iiussia,  esti:nated  to  contain  ;J()1),529,000  acres.  Thehmds 
constituting  this  domain  were  acquired  by  treaties  with  foreign  powers 
and  by  grants  from  several  of  the  original  thirteen  States.  Out  of  this 
vast  estate,  from  time  to  time*,  povrcriiil  States  and  flourishing  Territories 
have  been  ci^eated. 

Li  some  of  the  aecjuired  territories  large  private  claims  have  been  con- 
finned  to  pai-ties  holding  under  other  governments  at  the  time  of  cession; 
the  aggregate  amount  of  such  claims  segregated  from  the  public  domain, 
down  to  June  oO,  1S08,  being  1(),04;5,458.51  acres.  Up  to  the  same  date. 
105,001,339  a(T(»s  hav(^  been  disposed  of  to  purchasers  and  liomesteaa 
settlers;  00,027,142.03  acres  have  been  granted  for  military  services; 
0,300,475.01  to  found  ngrieultural  colleges;  ')S,51 5,005.32  to  promote 
the  construction  of  wngon  roads  and  railroads,  and  for  other  internal 
improvements;  00,000,802  to  jiid  schools  and  universities;  47,423,950.62 
approved  to  States  as  swamj)  lands;  l.'>.280,000.04  resei'ved  for  the  ben- 
efit of  Indians;  and  12,400,707.23  acres  lor  all  other  purposes,  including 
lands  located  by  Indian  and  other  scvij),  salines,  lor  government  build- 
ings, grants  and  reservations  for  individuals  and  coqiorations. 

Notwithstanding  these  munificent  donations,  and  the  givmg  away  and 
disi)osal  at  merely  nominal  rates  ol'  so  gr(»at  an  area  to  actual  settlers, 
there  renmined,  on  the  30th  of  June,  18(?8,  1,405,300,078  acres,  equal  to 
eighteen  times  the  area  of  (ireat  Britain  and  Ireland,  or  the  whole  of 
Kussia  in  Europe  and  (iermany  proi)er.  Of  the  1,834,098,400  acres  ac- 
quired by  the  goveriunent  at  ditferent  tinu^s,  and  known  as  the  pablic 
domain,  there  hfive  been  surveyed  a  total  of  400,884,754  acres,  leaving 
unsurveyed  l,33vS,  113,040  acres.  Of  surveyed  lands  still  belouguig  to 
tho  government  and  subject  to  pre-emption  and  homestead  entry,  there 
is  an  aggregate  of  07,253,032  acTCs.  The  disposal  of  public  lands  by 
cash  sales,  pre-emi)tion,  homestead  entries,  location  of  military  warrants, 
college  scrip,  selections  in  aid  of  the  reclamation  of  inundated  lands, 
&c.,  for  the  fiscal  year  ending  June  30,  1808,  amounted  to  6,G53,742 
acres,  of  which  more  than  2,500,000  acres  were  taken  up  under  the  pre- 
emption and  homestead  laws;  that  is,  by  bona  fide  settlers,  who  have 
thus  opened  up  Avithin  one  year  moie  than  20,000  new  and  productive 
farms.  Of  tho  quantity  entered  as  stated,  520,077  acres  were  taken  in 
the  southern  States  under  the  homestead  act  of  June  21,  186G,  and  the 
residue  in  tli<^  Mississippi  Valley  and  the  States  and  Tenitories  of  the 
Pacific  slo])e.  In  Ohio,  Indiana,  and  Illinois  there  are  only  a  few  isolated 
tracts  undisposed  of.  In  the  States  of  Arkansas,  Alabama,  Louisiana, 
Mississippi,  and  Florida,  under  the  act  of  Congress  approved  June  21, 
1800,  no  public  lands  can  be  entered  except  for  actual  settlement  and 
cidtivation  as  homesteads. 

Surveyed  latids  in  considerable  (luantities  may  still  be  had  in  Mich- 
igan, Missouri,  AViseonsin,  Iowa,  Kansas,  Nebraska,  Minnesota,  Cali- 
fornia, Oregon,  and  Washington  Territory.  The  first  public  sale  of  lands 
in  Colorado  was  made  in  September  of  the  cun*ent  year  by  proclainatio& 
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of  tlie  Presideut,  about  one  bundred  townships  being  thus  brought  into 
market.  In  the  Territories  of  New  Mexico,  Dakota,  Idaho,  Montana, 
Arizona,  and  Utah,  district  offices  have  been  organized  and  surveys  are 
being  prosecuted,  out  no  government  lands  in  any  of  them  have  been 
offered  at  public  sale.  Settlements  have  thus  far  been  made  under  the 
provisions  of  the  pre-emption  and  homestead  acts. 

It  is  doubtless  true  that  fields  as  rich  and  inviting  as  any  the  govern- 
ment lias  disposed  of  still  await  the  settler,  literally  without  price. 
Millions  of  acres  heretofore  little  in  demand  on  account  of  remoteness 
from  market  centers,  are  being  made  valuable  and  desirable  by  prox- 
imity to  lines  of  railway.  The  Pacific  railways,  complete  and  projected, 
promi'^e  a  rapid  development  of  our  more  distant  territory,  a^d  the  cre- 
ation of  a  demand  for  the  public  lands,  which  wiU,  within  a  few  years, 
absorb  the  most  desirable  for  agricultural  and  herding  purposes.  The 
time  to  secure  the  best  lands  is  obviously  now. 

That  great  enterprise  of  the  age,  the  Pacific  railroad,  connecting  the 
two  oceans,  was  completed  in  May  of  the  present  year,  and  traverses 
three  of  the  public  land  States  and  three  Territories — Nebraska,  Nevada 
an<l  California,  Wyoining,  Montana  and  Utah.  The  eastern  di\ision  of 
the  road,  starting  from  Kansas  City,  in  Missouri,  is  fast  approaching  Den- 
ver, passing  throngh  the  center  of  Kansas,  and  to  the  heart  of  Colorado. 
A  detieetion  of  this  road  in  a  southwesterly  direction  to  the  Pacific  is 
proi)ose(l,  which  will  i)ass  through  southeastern  Colorado,  and  span  the 
richest  portions  of  JSew  Mexico,  Arizona,  and  southern  California.  A 
company  has  been  incori)orated  for  the  pui-pose  of  constructing  a  North- 
ern Pacific  railroad,  which,  starting  from  the  head  of  Lake  Superior, 
is  designed  to  pass  through  Minnesota,  Dakota,  Idaho,  and  Washington, 
and  terminate  at  a  point  on  Puget's  Sound,  in  Oregon.  It  is  claimed  by  the 
projectors  of  this  route  that  it  i)ossesses  verj'  important  advantages  over 
routes  further  south  ;  that  it  is  the  shortest  and  most  central  line,  cross- 
ing the  continent  at  a  point  where  the  waters  of  the  great  lakes  approach 
nearest  the  I*acific ;  tliat  it  is  the  best  i)racticablo  route,  the  mountain 
ranges  being  here  most  depressed.  It  is  furthermore  stated  that  there 
are  no  deserts  along  this  line,  which  traverses  everywhere  tracts  of 
gieat  agi'icultural  and  mineral  wealth.  The  climate  of  this  region  is  of 
a  mildness  far  beyond  what  might  be  expected  in  such  a  latitude,  as  is 
shown  in  the  gieat  northern  deflection  of  isothermals.  It  is  claimed 
that  the  local  business  of  this  route  will  support  each  successive  section 
as  it  is  i)la(;ed  in  running  order.  With  all  these  advantages,  the  state- 
ment of  which  does  not  seem  to  be  controverted,  it  has  been  found 
hitherto  imj^racticable  to  enlist  the  capital  essential  to  its  prosecution. 
In  this  exigency  Congress  has  been  asked  for  a  loan  of  its  credit  on 
terms  similar  to  those  accorded  to  the  Union  Pacific  railroad.  We  may 
reasonably  exi)ect  that  the  rapid  development  of  the  industrial  and 
commercial  value  of  the  routes  contemplated  by  the  Northern  Pacific 
railway,  and  the  Union  Pacific,  eastern  dinsion,  will  cause  their  construc- 
tion in  anv  event. 

The  public  domain  extends  over  twenty-three  degrees  of  latitude  and 
forty-live^  degrees  of  longitude,  comprising  large  tracts  of  arable  land, 
and  embracing  every  variety  of  soil  and  climate  afforded  by  the  conti- 
nent. The  stock-raiser,  the  dairyman,  the  grower  of  cereals  or  of  fruits, 
and  the  gardener  may  choose  in  these  i)rolfered  fields  a  climate  and 
soil  jidai)ted  to  the  most  successful  prosecution  of  their  respective  hus- 
bandries. 

The  following  brief  references  to  States  and  Territories  in  which  the 
largest  amoimts  of  public  lands  are  situated  may  be  of  ser\ice  to  those 
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T^ho  contemplate  taking  up  lands  under  the  homestead  or  pre-emption 
lavs.  Our  pm^poso  being  to  speak  particularly  of  tke  agricaltoial  and 
pastoral  advantages  of  the  respective  public  land  States  and  Territories, 
no  especial  note  is  made  of  mineral  resources.  For  mnch  valuable  infor- 
mation on  these  subjects  we  are  indebted  to  late  reports  of  the  Conurns- 
sioncr  of  the  General  Land  Office. 


MISSOURI. 

There  are  remaining  unsold  in  this  State  about  one  million  and  a  half 
acres  of  public  lands.  These  are  located  for  the  most  part  in  the  western 
and  southwestern  parts  of  the  State — ^the  larger  portion  in  the  latter. 
In  a  State  so  long  settled  as  Missouri  has  been,  and.  by  reason  of  iU 
climate,  soil  and  great  mineral  wealth,  holding  out  the  highest  induce- 
ments for  occui^ancy,  it  is  not  surprising  that  the  choice  and  most  du- 
rable of  the  public  lands  have  been  taken  up.  Nevertheless,  in  the 
large  tracts  still  undisposed  of,  very  good  farming  lands  may  bo  fooni 
The  new  system  of  labor  which  has  obtained  in  the  State  since  the  dose 
of  the  war  of  the  rebellion  has  tended  to  develop  its  great  natural  re- 
sources, and  induce  a  large  immigration  to  its  open  iields.  During  the 
fiscal  year  ending  June  30, 1868,  as  shown  by  the  Report  of  the  Com- 
missioner of  the  General  Land  Office,  over  300,000  acres  wewB  located 
under  the  different  acts  of  (Congress.  The  warm  and  genial  climate  of 
Missouri  is  adapted  to  the  cultivation  of  the  fruits,  com,  tobacco,  and 
hemp.  In  the  production  of  the  latter  staple  the  State  has  yielded  only 
to  Kentucky  among  the  States  of  the  Union.  Missouri  is  well  watered, 
and' affords  a  great  diversity  of  surface — mountain,  valley,  i>rairie,  tor- 
est  and  low-land.  Ncnirly  every  pait  of  the  State  furnishes  excellent 
water-powers.  Coal  is  abundant,  the  State  Board  of  Geological  Survey 
estimating  the  workable  coal  area  at  26,887  squitro  miles,  exclusive  of 
outlying  and  local  deposits — equal  to  an  annual  supply  of  1,000,000  toD3 
for  at  least  thirteen  hundred  years  to  come. 

WISCONSIN. 

The  principal  part  of  the  unsold  government  lands  in  Wisconsin  are 
situated  in  the  northern  portion  of  the  State,  and  are  more  especially 
important  on  account  of  tlieir  timber,  which  has  become  a  valuable  ele- 
ment of  public  wealth.  In  the  land  districts  of  Eau  Claire  and  Bayfield, 
however,  good  agricultural  lands  may  be  entered.  A  large  i>ortion  of 
the  soil  in  the  region  of  the  unsold  lands  is  not  generally  adapted  to  the 
purposes  of  agriculture,  being  wet  and  marshy,  or  a  dry  drift  sand. 
Some  localities  around  the  margins  of  lakes  or  along  the  hill-sides  are 
well  suited  to  stock-raising.  Good  government  lands  may  be  found 
in  the  vicinity  of  some  of  the  smaller  lakes,  of  which  there  may  be 
said  to  be  hundreds  in  the  State,  varying  from  one  acre  to  several 
s(iuaro  miles  in  extent.  These  lakes  frequently  form  chains  linked 
together  by  inlets,  and  abound  in  a  variety  of  lish.  The  climate  of  the 
northern  i)ortion  of  the  State  is  cold,  yet  equable,  the  average  tempera- 
ture on  the  Lake  Michigan  shore  being  Gi^  Fahrenheit  higher  than  on 
the  iMisissippi  Kiver.  The  number  of  acres  undis[)osed  of  in  Wisconsin 
is  0,L>58,()27. 

MICHIGAN. 

Th(^  State  of  Michigan  is  divided  into  two  peninsulas  by  the  Straits 
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of  Mackinaw,  which  unite  Lakes  Michigan  and  Huron.  The  north- 
ern peninsula  presents  a  rugged  surface;  the  climate  is  rigorous,  and 
the  soil,  for  the  most  part,  not  adapted  to  tiie  purposes  of  agriculture. 
The  central  portion  of  this  peninsula  is  rolling  table  land,  well  timbered. 
The  southern  peninsula  is  remarkable  for  its  fertilit>'.  The  surface  is 
generally  level  and  elevated,  rising  gradually  from  the  lakes  to  a  plain 
in  the  interior,  which  is  well  wood^.  The  climate  of  southern  Michigan 
is  milder  than  the  same  parallel  in  the  eastern  States.  That  part  of 
the  southern  peninsula  known  as  the  "Grand  Traverse  Country"  is 
attracting  the  attention  of  actual  settlers  and  parties  speculating  in 
lands.  In  this  district  the  Michigan  State  Agricultural  College  has 
loi'ated  over  100,000  acres.  The  climate  and  soil  are  favorable  to  the 
growing  of  peaches,  pears,  grai)es,  and  other  fruits.  Wheat  of  the  best 
quality,  comparing  favorably  with  any  raised  in  other  parts  of  the 
►State,  is  successfully  cultivated.  Its  sheep-walks  are  highly  spoken  of. 
The  secretary  of  the  State  Board  of  Agriculture  says  concerning  the 
timber  of  this  region:  "  The  prevailing  growth  over  a  large  portion  of 
the  country,  embracing  the  best  soil  for  cultivation,  is  the  sugar  maple. 
Having  considerable  acquaintance  with  this  species  of  tree,  from  the 
Penobscot  to  the  Potomac  and  Ohio,  the  writer  can  safely  say  that  he 
never  saw  such  grand  specimens  as  are  to  be  met  with  in  countless 
numbers  in  the  Grand  Traverse  Country.  They  are  frequently  found  of 
a  height  of  sixty  to  seventy  feet,  without  a  limb,  of  a  diameter  of  three 
feet  or  more  at  the  ground,  and  very  straight.  Of  course,  such  large 
trees  cannot  stand  as  closely  together  as  smaller  ones;  they  hold  pos- 
session of  the  ground,  however,  which  is. in  many  cases  free  from  under- 
growth, so  tliat  the  forest  presents  the  appearance  of  an  artificial  plan- 
tation or  park,  through  which  people  on  horseback  may  readily  pass  in 
any  direction.^  Of  government  lands  undisposed  of  in  the  State  there 
are  4,G14,0G8  acres. 

MTSTNESOTA. 

In  this  flourishing  State  35,534,000  acres  are  open  to  settlement,  of 
which  13,510,575  acres  have  been  surveyed.  The  suri'ace  of  the  State  is 
diversitied  by  undulating  i^rairie,  belts  of  timber,  "  oak  openings,'^  lakes 
in  great  number,  and  numerous  streams.  In  the  northern  and  western 
parts  of  the  State  what  are  known  as  the  Highlands  constitute  an  ex- 
ception to  the  general  evenness  of  surface.  This  district,  16,000  square 
mUcs  in  extent,  occupies  an  elevation  of  about  450  feet  above  the  gen- 
eral level  of  the  country,  and  is  covered  with  a  dense  forest  growth,  for 
which  it  is  chiefly  valuable.  Eed  Itiver  Valley,  covering  an  area  of 
18,000  square  miles,  with  its  rich  allu\ial  soil,  produces  immense  grain 
crops.  This  district  is  sparsely  timbered,  and  has  few  lakes  or  streams. 
The  Mi.ssissii>pi  Valley,  embraced  within  the  limits  of  the  State,  is 
nowhere  surpassed  in  fertility.  A  rolling  prairie  predominates,  which 
is  vrell  drained  by  the  lakes  and  streams  that  form  a  network  in  this 
lUvored  region.  Groves  and  belts  of  timber  are  numerous.  Minnesota 
is  justly  celebrated  for  a  superior  quality  and  abundant  yield  of  wheat. 
On  account  of  its  high  latitude  the  winters  are  somewhat  severe,  but 
less  eb:iii^^eable  in  temperature  than  the  lower  latitudes.  Superior  ad- 
vantages are  claimed  for  Minnesota  as  a  stock-growing  State.  Nearly 
the  entire  ui)per  half,  and  a  considerable  portion  of  the  southwestern 
section  of  tlie  State  have  not  yet  been  surveyed  by  the  government. 
Within  the  State  there  are  35,534,000  acres  of  xmblic  lands  subject  to 
pre-emi)tion  and  homestead  entry. 
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IOWA. 

The  bulk  oi  tlui  public  hiuds  in  lo>vii,  still  subject  to  sale  and  bomestead 
entry,  are  located  in  wliat  is  known  as  tlie  Sioux  City  laud  district,  em- 
biiuiii*;-  the  counties  of* Sioux,  Lyon,  Osceola,  O'Brien,  CLeroke**, Ida, 
Sac,  Duena  Vista,  Clay,  Dickenson,  Woodbury,  Pl^iuoutb,  and  tbovest- 
ern  i>arts  olEniinet,  Palo  Alto,  Tocabontas,  and  Calhoun.  In  most  ol 
these,  i)ublic  lands  are  to  be  had,  amounting?,  in  the  agfi^^gstCj  to  over 
1,500,000  acres.  This  section  of  the  State  is  supidied  abundantly  with 
nmninf!^  streams,  many  of  which  furnish  admirable  water-powers.  In 
several  of  the  counties  named  there  arc  beautiful  lakes,  varying'  iu  «ize 
and  depth — Spirit  Lake,  in  Dickenson  County,  beinj?  the  largest.  Springs 
are  eonnnon,  and  in  their  absence  ])ure  water  may  be  obtained  at  almost 
any  point  by  sinking  wells  ten  to  twenty  feet  in  depth.  The  surface  is 
imdulating  prairie,  generally  well  drained.  Don.  A.  K.  Fulton,  a  mem- 
ber of  the  legislature  of  Iowa,  who  recently  made  a  ])er80ual  iusiiection 
of  the  lands  of  this  district,  says  the  upland  prairies  are  more  ix)lliDg 
than  the  valleys,'and  have  in  seme  places  the  ai>i)earance  of  waves  or 
billows  of  the  sea,  esi>ecially  in  the  summer  season,  when  tbeir  green 
covering  of  grass  is  touched  by  the  gentle  winds  that  pass  over  them. 
The  soil  is  somewhat  dillerent  from  that  in  the  valleys,  but  is  neb,  and 
well  ada])ted  to  the  raising  of  wheat.  The  valley  land  is  nearly  all 
above  higli-water  mark,  ami,  although  apparently  nearly  level,  is  dry, 
and  suscei)tible  of  easy  cultivation.  The  soil  is  a  dee])  loam,  with  au 
admixture  of  sand,  which  has  the  ell'ect  of  making  it  retentive  of  mo]&tr 
ui*e,  while  it  sehU)m  renmins  for  any  length  of  time  so  wet  as  to  prevent 
farming  operations.  The  i\Iissouji  River  bottom  is  from  ten  to  twenty 
miles  wide ;  the  valleys  of  the  Big  Sioux,  Little  Sioux,  Floyd  River,  and 
their  several  tributaries,  vary  from  a  half  to  two  miles  in  wi<ltb.  The 
bottom  lauds  are  es])ecially  adai)ted  to  corn  and  vegetables,  while 
wheat,  oals,  and  rye  will  flourish  alike  on  both  the  upland  and  bottom 
prairies.  Timber  is  found  in  greater  or  less  abundance  on  the  margins 
of  streams.  The  climate  of  this  i)ortion  of  Iowa  is  concede<l  to  be 
healthful ;  the  atmosi>here,  while  it  is  somewhat  severe  in  winter,  with 
high  winds,  being  clear,  j)ure,  and  dry. 

The  ra])id  development  of  the  railroad  system  in  the  State,  crossing 
over  the  public  lands,  is  opening  up  increasingly  large  tracts  to  settle- 
ment. In  no  other  State  are  lands  being  taken  up  morc  rapidly.  The 
Iowa  Falls  and  Sioux  City  railroad,  whose  route  traverses  from  east  to 
west  valuable  portions  of  the  public  area  within  the  Sioux  City  and 
Foit  Dodge  districts,  will  bo  comi)leted,  it  is  believed,  before  the  begin- 
ning of  the  year  1871.  *  The  St.  Taul  and  Pacilic  railroad,  to  which  ft 
munilicent  grant  of  lands  was  given  by  Cougi'css,  is  now  in  process  of 
construction,  and  will  connect,  when  completed,  the  northwestern  conn- 
ties  of  Iowa  with  the  lumber  regions  of  Minnesota. 

KANSAS. 

Over  forty-two  and  a  half  million  acres  of  land  are  subject  to  sale  and 
entry  in  this  young  and  growing  State.  The  general  surface  is  prairie, 
with  a  soil  i'rom  two  to  three  feet  in  dei)th,  resting  on  a  fortityinpr  sub-soiL 
There  are  no  mountain  ranges  or  lakes  and  but  few  swamps  in  the  State. 
Water-courses  are  abundant,  most  of  the  streams  having  a  gentle  cur- 
rent, and  flowing  over  rocky  or  gravelly  beds,  with  high  banks.  The 
Neosho  Kiver  Valley  is  considered  the  garden  spot  of  Kansas.  The 
southern  pQrtiou  of  the  State,  including  the  Osage  purchase,  is  irell 
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adapted  to  giaziug.  The  climate  is  temperate  and  liealtkful,  and  espe- 
cially favorable  to  stock-raising.  In  the  southern  part  of  the  State  the 
temperatiu'e  is  so  mild  that  little  provision  for  the  wintering  of  cattle  is 
necessary.  xVll  kinds  of  grain  and  vegetables  common  to  its  latitude  are 
grown  auccessfiUly.  Fruit-growing  has  not  been  tested  to  anj'  consid- 
erable extent,  but  nurserymen  express  the  belief  that  fruit  will  do  well. 
The  climate  is  i)eculiarly  adapted  to  the  cultivation  of  the  grape.  Excel- 
lent wine  from  the  Kansas  grape  has  been  manulactured.  The  various 
kinds  of  small  benies  grow  in  great  profusion. 

The  population  of  Kansas,  which  in  18G0  was  107,20G,  is  now  esti- 
mated at  over  440,000,  and  the  State  is  filling  u])  with  great  rapidity. 
In  the  year  18G7  nearly  2,900,000  acres  were  surveyed  in  the  Cherokee 
neutral  and  Osage  reservations,  situated  near  the  southern  boundary  of 
Kansas.  As  Indian  reserves,  these  lands  had  been  kept  out  of  the 
market,  and  are  reported  as  among  the  most  desirable  in  the  State.  They 
are  now  open  for  homestead  entry.  It  is  estimated  that  there  are  nearly 
ten  million  acres  of  alluvial  lands  in  the  State  unaisposed  of. 

NEBRASKA. 

The  surface  is  gently  rolling,  gradually  rising  toward  the  west,  and 
is  almost  entirely  free  from  low  marshes.  The  river  valleys  are  rich  and 
productive ;  va^t  prairies  extend  in  all  directions,  with  a  diversity  of 
soil,  from  the  best  alluvial  and  good  upland  to  the  gravelly  ridges  and 
barren  sand-hills.  There  is  no  scarcity  of  water.  Timber  is  somewhat 
scarce  in  localities,  but  numerous  groves  of  cottonwood,  oak,  walnut^ 
&c.,  glow  along  the  rivers.  The  climate  is  mild,  and  the  summers  are  of 
a  high  temperature.  Stock  is  easily  subsistetl  and  provided  for  on  the 
prairies,  where  a  rich  native  grass  grows  in  great  abundance.  The  State 
is  traversed  from  east  to  west  by  that  great  national  highway  the  Union 
Pacific  railroad.  There  am  yet  of  public  lands  undisposed  of  in  the 
State  41,024,000  acres.  The  fertile  lauds  in  the  valleys  of  the  Itepubli- 
can,  Nebraska,  and  Platte  are  being  taken  up  rapidly  by  actual  settlers. 

COLORADO. 

In  his  report  of  July,  1808,  to  the  General  Land  Office,  the  surveyor 
general  of  Colorado  says  that  Territory  has  some  of  the  finest  pastoral 
and  agricultural  lands  in  the  world,  and  fine  food  for  cattle.  Already 
large  herds  of  cattle  and  horses  are  raised  on  its  rich  moun- 
tain and  valley  pastures,  and  in  a  few  years  stock-raising  w^ill  be 
of  immense  value  to  the  countrv*.  The  lands  susceptible  of  irrigation 
produce  wlieat  finely,  the  product  reaching  forty  to  sixty  bushels 
per  acre.  The  valleys,  or  distinctly  agricultural  regions  of  Colorado, 
embrace  oO,000,()00  acres,  one-sixth  of  which  admits  of  cultivation, 
the  remainder  being  admirably  adapted  to  purposes  of  herding.  On  ac- 
count of  the  scarcity  of  rains,  irrigation  is  necessary',  andlandsare  selected 
with  relerence  to  the  ease  with  which  irrigation  may  be  accomplished, 
farmers  uniting  in  constructing  irrigating  canals  at  comparatively  small 
cost.  On  these  lands,  formerly  considered  valueless,  wheat  has  yielded 
eighty  luishcls  to  the  acre,  oats  a  hundred  bushels,  corn  over  a  hun- 
dred and  I'li'ty  bushels  in  the  ear,  potatoes  five  hundred  bushels,  while 
^abba.ireshavc  been  grown  weighing  thirty  pounds,  and  tunr])S  weighing 
fifteen  ])oiuuls.  Onions  are  a  very  successful  crop.  Plums,  cherries, 
grapes,  raspberries,  and  other  small  fruits  grow  i>rofusely  in  a  wild  state. 
Some  of  the  parks,  or  basins,  protected  on  all  sides  by  mountains,  afford 
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an  excclleut  soil  and  salubrious  climate.  San  Luis  Park,  witb  an  area 
of  eigbtcen  thousand  square  miles,  is  watered  by  tbirty-fivo  streamSf 
and  contains  a  population  of  twenty-five  thousand,  principally  engaged 
in  agriculture  and  stock-raising.  Timber  is  scanty  on  the  plains,  bnt 
may  be  obtained  in  the  mountains  in  the  greatest  abundance.  Inex- 
haustible beds  of  coal  have  been  found,  and  the  Territory  furnishes  alum, 
salt,  gyi)sum,  soda,  lime,  lead,  copper,  antimony,  zinc,  silver,  and  gold 

DAKOTA. 

The  eastern  portion  of  Dakota  is  well  adapted  to  agricultnral  pursuits 
and  wool-growing,  affording  a  large  area  of  natural  meadow  land  and 
pastures  well  watered.  Much  arable  land  is  found  also  in  the  north 
western  part  of  the  Territory.  Settlers  are  locating  along  the  Red  River 
of  the  North,  and  in  the  valley  of  the  Missouri  River  between  Fort  Ran- 
dall and  Fort  Sully.  The  surface  is  generally  elevated  and  well  watered 
by  large  rivers  and  their  affluents.  The  excellent  land  of  this  Territoiy 
and  its  valuable  mineral  resources  give  promise  of  rapid  settlement 
Nearly  91,000,000  acres  are  subject  to  pre-emption  and  bomest4^ad  entry. 

NEW  MEXICO. 

The  lauds  in  New  Mexico  susceptible  of  cultivation  are  confined  exda- 
sively  to  the  valleys  of  streams.  Tlie  Rio  Grande,  the  G-ila,  and  flie 
Colorado  afford  facilities  for  a  system  of  extensive  and  efficacious  irriga- 
tion. "  Properly  so  called,''  says  Surveyor  General  Clark,  "  there  are 
neither  barren  nor  desert  lands  to  any  great  extent  in  New  Mexica  The 
Territory  is  properly  divided  between  valleys,  which  can  be  irrigated  by 
the  streams  lio^ving  through  them,  mesas  or  table  lands,  (under  whidi 
designation  I  would  class  all  the  lands  not  mountain  or  irrigable  valleys,) 
and  mountains."  He  estimates  the  arable  lands  of  the  Santa  F6  district 
at  1,000,000  acres ;  the  term  arable  being  used  as  synonjTnous  with  irri- 
gable, as  no  lands  can  be  cultivated  with  any  certainty  of  raising  a  crop 
without  irrigation.  There  is  a  considerable  rain-fall  during  the  months 
of  Jidy  and  August,  but  so  little  during  April,  May,  and  Junethat^ 
without  irrigation,  crops  will  ordinarily  perish. 

It  is  liiilher  stated  by  the  surv^eyor  general  that  the  amount  of  irri- 
gable lands  is  only  Hmited  by  the  amount  of  water  in  the  streams ;  even 
the  Rio  Grande  might  all  be  used  in  the  indgation  of  the  lands  in  its 
valley.  The  water  sui)plied  by  irrigation  not  only  affords  the  necessary 
moisture  for  the  growth  of  vegetation,  but  also  eiu'icbes  the  soil  by 
dei)ositing  the  sedimentary  matter  held  in  solution,  and  thus  lancfe 
which  have  beeu  under  cultivation  for  more  than  two  hundred  years 
still  ])roduce  excellent  crops  without  ever  liavhig  been  manured  or  fer- 
ii'zed  by  other  means. 

riie  table  lands  and  mount^iin  sides  produce  the  most  nutritions 
;i'asses  which  afford  excellent  grazing  throughout  the  entire  year.  No 
'iiNs  or  mos(iuitoes  annoy  the  herds,  and  disease  among  sheep  and  cattle 
o  comparatively  unknow"  Peaches,  apples,  apricots,  grai^es^  and,  in 
he  more  southern  ])or^''^»>^    » '   i^*^  ^  ^rrifmy  luinces,  xmmegranates,  and 
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i.oi-        .k  lie  f^x^uQTv    Hdrface  are  not  dissimilar  in 
ii^e   ,.-.>-  s'i^..         iiAor  *     wTo-^    kT»vif»/),  of  whicb  political  divi' 
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sion  it  at  one  time  was  a  part  Tb|/d  acreage  sasoeptible  of  irrigation  is 
estimated  at  5,000,000;  the  grazing  lands  at  55,000,000.  The  residue, 
12,000,304  acres,  is  covered  by  water,  or  consists  of  plains  not  irrigable, 
and  mountains.  Evidences  of  a  very  old  civilization  exist  in  Kew  Mexico 
and  ^Vrizona,  among  them  ruins  of  cities  and  temples,  and  appliances  for 
cultivating  the  soil.  Traces  of  irrigating  canals  are  discernible  in  many 
sections.  Cattle,  sheep,  and  horses  may  be  pastured  on  plain  and  moun- 
tain during  the  whole  year.  The  country  is  well  adapted  to  the  culture 
of  wine  and  silk. 

The  survey  of  the  Territory  has  been  undertaken  by  the  government. 
However,  parties  who  may  have  settled  in  good  faith  upon  the  unoc- 
cupied lands  will,  when  the  lines  of  the  public  surv^eys  are  exteYided  over 
their  claims,  be  protected  in  their  pre-emption  or  homestead  rights. 

CALIFOBNIA. 

It  is  estimated  that  there  are  not  less  than  89,000,000  acres  of  land  in 
California  suited  to  some  kind  of  husbandry.  Of  this  amount  over 
40,000,000  are  tillable,  and  the  remainder  adapted  to  stock-raising,  fruit- 
<rrowinfr,  «S:c.  The  southern  portion  of  the  State  is  more  particularly 
devoted  to  horticulture.  It  is  said  that  no  better  soil  and  climate  are 
aftbrded  in  any  countrj'  for  the  cultivation  of  the  grape  than  in  this  part 
of  Cnlii'ornia.  The  ;v'ield  exceeds  that  of  the  most  celebrated  European 
\ineyar(ls.  Three  hundred  varieties  have  been  introduced.  The  acreage 
in  vines  is  about  45,000,  with  an  average  of  nine  hundred  \iues  to  the 
acre.  The  vintage  of  1867  was  estimated  at  over  4,000,000  gallons  of 
wine  and  about  the  same  quantity  of  brandy.  One  thousand  i)ounds  of 
^i^rapes  to  the  acre  is  the  minimum  yield,  while  as  high  as  20,000  x)ounds 
have  been  produced.  The  orange,  lemon,  fig,  lime,  olive,  apricot,  necta- 
rine, pine-apple,  pomegranate,  and  other  tropical  and  sub-tropical  fruits 
grow  in  great  abundance.  Fruit  trees  grow  more  rapidly  and  produce 
larger  varieties  than  in  almost  any  other  part  of  the  world.  The  i)ear 
tliri  ves  in  all  parts  of  the  State.  In  the  markets  of  San  Francisco  straw- 
iK'iries  are  sold  every  month  in  the  year. 

The  cereals,  potatoes,  tobacco,  sorghum,  and  in  some  localities  cotton 
and  the  su^ar  cane,  are  successfully  and  ver>'  profitably  grown.  Sixty 
l>usbels  of  wheat  to  the  acre  is  not  an  unusual  yield.  The  cultivation  of 
the  midlMTiy  tree  and  the  rearing  of  silk-worms  promise  to  become  an 
important  source  of  wealth  in  the  State.  The  worms  seem  to  be  exempt 
from  the*  disease  s  which  for  twenty  years  have  prevailed  in  many  of  the 
eocooneriis  ot*  Europe,  threatening  the  destruction  of  the  native  spe- 
cies. The  California  silk-worm  eggs  are  in  great  request  among  Euro- 
luaii  Inrcdi  rs.  The  State  has  undertaken  to  foster  this  important 
luaiK  li  of  industry  by  oflering  liberal  premiums  for  the  planting  of  mul- 
berry tret  s  and  the  production  of  cocoons.  SUk  factories  are  being 
iTfctcd  in  iIr'  State. 

Stock  and  sheep-raising  is  a  leading  branch  of  husbancUy.  The  mild 
V.  i::t(rs  ami  i>crpetual  i)astures  enable  stock  to  graze  throughout  the 
VI  :ir.  In  tlie  year  1867  there  were  2,000,000  shei^p  in  the  State, yielding 
a  wool  |)ro(lu<t  of  1».000,000  pounds. 

(  aiiforni;^  has  an  abundance  and  gi^eat  vaiiety  of  timber.  The  i*ed 
wood,  found  only  here  and  in  the  southern  part  of  Oregon,  is  a  valued 
comiiit  icial  wood.  It  gi^ows  in  dense  forests,  which  are  estimated  to 
co\  cr  in  tiio  a,ir;::repite  10,000  square  miles.  The  trees  frequently  reach 
a  hei;iut  of  two  liundred  and  seventy  feet  and  a  diameter  of  eighteen  to 
twenty  tVvt. 
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Good  pnblic  lands  in  ample  quantity  are  subject  to  purchase  and 
homestead  entry  in  almost  any  quarter  of  the  State. 

OREGON. 

A  larjje  i)oi'tion  of  the*.  Willamette  Valley  is  well  adapted  to  agrienl- 
tiire.  This  beautiful  and  lufi:hly  fertile  valley,  lyiuf^  upon  both  sides  rf 
the  river  of  its  name,  eoutains  an  area  of  2,000,000  acres.  The  botton 
lauds  produce  an  almost  unbroken  line  of  loresis,  varying  from  one-ei|fhdi 
to  half  a  mile  in  width,  consisting  of  fir,  oak,  maple,  cotton  wood,  and  alder. 
The  praii'ie  lands  possess  a  deep,  rich  soil.  All  the  productions  common 
to  the  field,  garden,  and  orchard  of  temperate  regions  are  here  success- 
fully gi'own. 

Tlie  majority  of  the  valleys  afford  rich  and  easily  cultivable  lands, 
among  which  mny  be  named  the  Umpqua  and  the  Rogue's  lliver  on  the 
west  of  the  Cascade  range.  The  rich  agricultural  valleys  of  noithem 
and  eastern  Oregon  are  attracting  the  attention  of  settlors.  By  many 
the  climate  east  of  tlie  Cascade  Mountains  is  prefeiTcd  to  that  of  tie 
Willamette  Valley.  This  portion  of  the  State  is  as  yet  spai'sely  settled, 
notwithstanding  its  conceded  advantages  as  an  agricultural  and  pastoral 
region. 

Northern  Oregon,  east  of  the  Cascades,  includes  the  attractive  valleys 
of  the  Umatilla,  John  Day,  Falls,  Deschutes,  and  Crooked  Rivers,  What 
is  known  as  East  Oregcm,  east  of  the  Blue  Mountains,  includes  the  valleys 
of  the  Grande  Konde,  Powder  lliver,  Harney's  Late,  Alvord,  Owj'hee, 
&c.  Good  farming  and  grazing  lands,  abundant  timber  and  water  may 
be  found  in  these  volleys.  Sc>ttlements  in  several  of  them  are  just  begin- 
ning to  be  made.  The  juoducing  interests  of  the  State  are  greatly  on 
the  increase. 

WASHINGTON  TEIIRITGRY. 

A  large  portion  of  the  Territory  is  mountainous,  but  there  sire  vast 
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embracing  an  area  of  40,000  s(]uare  miles,  agriculture  camiot  be  followed 
with  suc(.*ess,  excex)t  at  rare  intervals,  on  account  of  the  scanty  rain-fall 
and  the  dilhculties  in  the  way  of  irrigation.    To  use  the  language  of  tho 
surveyor  geniTal  of  the  Territory  :  ''  Notwithstanding  present  ap])ear- 
ances  and  o))vious  dilhculties,  it  is  imj)ossible  for  any  one  who  has  trav- 
eled over  this  vast  and  magniticent  r(\c:ion,  rich  in  soil  and  possessed  of 
I  most  salubrious  climate,  to  b(^liev<»  that  the  greater  ])ortiou  of  it  wa8 
lestined  to  remain  forever  uninhabited,  a  vast  and  unreclaimable  \\ilder- 
less  in  the  midst  of  ])0]mlation,  wcaltli,  civilization,  and  material  pro- 
;ress.''    Ji]xce])tion  nnist  be  madt*,  however,  in  favor  of  the  WaUa-AVidla 
li^^^rict,  where  stock  raising  and  (he  culture  of  wheat  have  been  carried 
»r     ■^[]l  o'i'(^ijit  success. 

*    St  of  the  Cascade  Mountains  th(*re  are  immense  tracts  of  arable 

•<  invitin;^*  scttleinent.    The  vallrysof  the  Ohehalisand  the  WillopaL 

s/iM»iin  the  best  laixis  of  this  section  of  tln^  Territcny,  and  are  rapidly 

'ing  filled  up  by  a  thrilty  j)oimlalion.    The  valley  of  Puget   Sound, 

•ith  ;n)  area  of  J2,0<)()s(|uare  miles,  allbids  ricli  farming  lands  :dong the 

Mueious  water  courses.     (,)uoting  again  from  the  surveyor  general: 

•><*o   ,  ^'   .^hi^of'vn  -)oints  t'»  commerce,  manufactures,  and  mines  as 

o-'iiiniif^' .inri  fut»»re  greatness;  while 
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these  industries,  stimulated  as  they  must  be  in  the  future,  Trill  consume 
the  products  of  additional  thousands  of  farms,  giving  the  producers 
home  markets  and  remunerative  prices."  The  seasons  of  Western 
Washington  are  really  only  two.  wet  and  dry,  influenced  by  the  semi- 
annual monsoons.  From  Novemoer  to  May  the  southwest  winds  prevail, 
bringing  heavy  showers,  from  May  to  November  the  cool  and  dry  north- 
west winds  give  slight  rain-falls  and  a  moderato  temperature.  The 
winters  arc  never  severe ;  only  on  one  occasion  during  the  last  twelve 
years  snow  fell  to  the  depth  of  two  feet. 

The  population  of  the  Tenitorj^  does  not  much  exceed  twenty  thou- 
s;nul. 

NEVADA. 

The  arable  lands  oi  i^evada,  of  which  there  arc  considerable  quanti- 
ties not  taken  up,  are  principally  in  the  river  valleys,  some  of  which  are 
very  extensive  and  extremely  fertile.  The  valleys  of  the  Humboldt, 
Carson,  and  Walker  rivers  contain  in  the  aggregate  about  three-quar- 
ters of  a  million  acres  of  good  tillable  land.  This  amount  may  be  largely 
increased  by  iiTigation,  for  which  ample  and  convenient  facilities  exist. 
Like  the  mountain  country  in  several  others  of  the  States  and  Territories, 
Nevada  contains  large  glazing  tracts  on  the  hills  and  mountain  sides. 
The  chief  crops  are  giaiu,  hay,  and  vegetables.  Springs  are  numerous 
and  water  is  abundant  in  all  parts  of  the  State.  The  climate  is  inild 
in  summer,  cold,  but  not  severe  in  winter,  the  atmosphere  being  dry  and 
salubrious.  The  route  of  the  Pacific  railroad  traverses  the  valley  of  the 
Humboldt  for  more  than  two  hundred  miles. 

It  is  not  probable  that  an  opportunity  will  long  exist  of  taking  up  the 
hei>t  agricultural  and  grazing  lands  whi4?h  may  be  now  had  in  this  pros- 
perous and  wealthy  State. 

IDAHO. 

The  surlaec^  of  the  Tenitory  consists  of  mountain  and  table  land,  and 
river  valleys  of  great  ])roducing  capacity.  In  the  sheltered  valleys, 
which  are  numerous,  the  climate  is  mild  and  aflfords  sustenance  and 
protection  for  cattle  and  sheep  at  all  seasons.  The  greater  number  ot 
these  valleys  are  still  unoccupied  except  by  inconsiderable  settlements. 

The  Territory  is  well  watered.  Good  water-powers  are  numerous.  In 
the  vicinitj'  of  the  arable  lands  timber  is  scarce.  Large  tracts  are  sus- 
ceptible of  irrigation  by  means  of  canals  and  ditches,  and  under  such 
circumstances  prouuce  the  finest  crops  belonging  to  that  latitude. 

The  present  ])opulation  is  over  25,000,  generally  distributed  in  the 
nciuhborhoiuls  of  the  more  promising  mining  districts. 

3I0NTANA. 

The  (  ultivablc  lands  of  Montana,  like  the  other  portions  of  the  moiin- 
taiTi  (ouiili V,  consist  of  table  lands,  mountain  slopes,  and  rich  alluvial 
bott(»ni  vv  river  valleys.  The  table  lands,  which  are  very  extensive, 
3e(|niiv  iivi;::ition  in  order  to  realize  their  utmost  production,  and  water 
inr  tnis  ])U]j  ose  is  convenient  and  plentiful.  Wheat,  rye,  oats,  barley, 
&c..  yieid  ::lniiidantly.  Cattle  and  sl2j?ep  can  be  kept  nearly  all  winter 
without  other  iced  than  they  can  obt'ain  trom  the  natural  pasturage. 

The  sui  vevor  general  of  the  Territory  estimates  thfit  fully  one-third 
(♦f  rlic  ton  itorial  area  is  susceptible  of  cultivation,  5,700,000  of  which 
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arc  valley  lands.  He  refers  to  the  fact  that  the  Jesuits,  in  commencmg 
to  cultivate  the  soil  in  the  Bitter  Boot  Valley,  about  twenty-flve  yean 
ago,  could  raise  scarcely  anything;  but  continued  cxperinLent  develi^ 
the  proper  coui'se  to  be  pursued,  and  the  grounds  in  that  region,  vluch 
at  one  time  refused  to  yield,  are  now  prolific  with  splendid  crops,  the 
incoming  settlors  having  profited  by  the  experience  of  their  predecessoni 
The  jield  of  wheat  throughout  the  Territory  is  up  to  the  average  per 
acre  of  any  other  State  or  Territory. 

Timber  is  abundant  on  the  mountains.  Wood  sufficient  for  fencing 
])urposes  and  for  fuel  may  be  obtained  on  much  of  the  tillable  landi 
Granite,  limestone,  slate,  and  fire-clay  exist  in  abundance  Brown  ooalf 
or  lignite,  is  found  in  great  quantity  on  the  banks  of  the  Missouri  and 
Yellowstone  Rivers. 

• 

WYOMING. 

This  TeiTitorv'  is  a  rectangular  ti^act  recently  detached  from  the  Terri- 
tory" of  Dakota.  It  extends  from  the  forty-first  to  the  forty-fifth  degree 
of  latitude  north  and  south,  and  from  the  twenty-seventh  to  the  th&ty- 
third  meridian  of  longitude  east  and  west,  with  a  sort  of  pan-handle  pro- 
jecting i'roni  its  northwest  corner  and  extending  along  the  mountain 
ranges  almost  to  the  thirty-sixth  degree  of  longitude. 

The  public  surveys  have  not  been  commenced  in  the  Territory,  and 
reliable  information  in  regard  to  the  character  of  its  public  lands  is  lim- 
ited. The  general  features  of  the  Territory  will  doubtless  be  found  to 
correspond  in  the  main  with  those  of  Montana  and  Colorado. 

UTAH. 

The  Tori'itory  of  Utah  was  not  created  a  land  district  until  July  16, 
1SG8,  and  no  public  lands  therefore  have  been  sold.  The  surveyed  lands. 
however,  amount  to  something  over  two  millions  and  a  half  acres,  ana 
surveying  operations  have  been  resumed,  including  the  regions  where 
jK'tuai  settlements  have  been  made. 

The  completion  of  the  Union  Pacific  railroad,  which  passes  throngb 
tlic  Territory,  has  given  an  unwonted  impetus  to  settlement  here  as  in 
the  other  new  »Stat(.\s  and  Tenitories  which  it  traverses.  Utah,  then  a 
mut'li  larger  political  division  than  at  present,  was  first  settled  in 
till'  year  1817  by  the  Mormons,  who  have  demonstrated  that  agricnltore 
can  be  made  in  that  region  a  very  remunerative  pursuit,  and  that  the 
parched  nioinitaiu  valleys  may  be  made  by  artificial  means  to  ^'Uossom 
as  the  rose.^'  By  means  of  irrigating  canals,  the  cereals,  especially 
wheat,  oat.'j,  and  barley,  yield  from  fifty  to  sixty  bushels  per  acre;  wheat 
lias  produced  rvcn  as  high  as  ninety  bushels  to  the  acre,  and  a  case  its 
i;'iv(Mi  where,  in  the-  vicinity  of  Great  Salt  Lake,  three  and  a  half  acres 
of  land  produced  a  hundred  and  eighty  bushels  of  wheat  from  a  single 
bushel  of  seed.  In  the  southwestern  valleys  of  the  Territory,  cotton, 
sorghum,  and  corn  are  raised  with  success.  Garden  vegetables  and  a 
great  variety  of  large  and  small  firaits  yield  abundantly.  The  settle- 
ments i'or  the  most  part  are  along  the  Wasatch  Mountains,  on  the  west- 
ern slope,  IVoni  the  northern  to  the  southern  limits  of  IJie  Territory, 
\vhcrc\cr  v/atcr  is  easily  obtainable  for  purposes  of  iiTigation  along  the 
alluvial  belt,  which  varies  in  width  from  one  mile  to  ten. 

j^arge  (puuitities  of  cotton  are  raised  on  the  llio  Virgen  and  Colorado, 
and  grazing  and  wool-growing  are  successfully  carried  on  aJon^  the 
headwaters  of  the  Green  Kiver.    There  are  cotton,  woolen,  grist,  and 
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saw  mills  in  the  Territory.  It  is  stated  that  experiments  in  raising  flax, 
and  the  mulberry  tree,  and  in  rearing  the  sifii-worm,  have  been  suc- 
cessful. 

The  Commissioner  of  the  General  Land  Office,  in  his  report  for  1868, 
says  that  valuable  tracts,  either  for  grazing  or  farming  purposes,  remain 
unoccupied,  and  calls  attention  to  the  advantages  of  settlement  here: 
"Aside  from  centrality  of  position,  may  be  mentioned  the  existence  of 
flouring  mills,  manufacturing  establishments,  shops,  stores,  and  markets 
in  every  important  locality,  with  supplies  of  horses,  mules,  and  improved 
breeds  of  cattle,  sheep,  and  hogs,  thus  furnishing  to  immigrants  many 
facilities  not  found  in  less  populous  sections.'^ 

The  population  of  the  Territory  is  estimated  at  120,000. 

HOMESTEADS  UNDER  ACT  OP  CONGBESS. 

By  act  of  Congress,  approved  June  21, 1866,  the  public  lands  lying  in 
the  States  of  Alabama,  Mississippi,  Louisiana,  Arkansas,  and  Florida, 
are  open  only  to  settlement  as  homesteads  according  to  provisions  of 
former  enactments  relating  thereto;  with  the  restriction,  however,  that 
until  the  expiration  of  two  years  from  and  after  the  passage  of  the  act 
no  entrj'  should  be  made  for  more  than  a  half-quarter  of  a  section,  or 
eighty  acres.  The  object  in  the  main,  perhaps,  was  to  encourage  the 
freedmeu  to  occupy  these  vacant  lands.  During  the  fiscal  year  ending 
June  30, 18G8,  526,077  acres  were  taken  up  under  the  provisions  of  the 
act,  and  in  the  year  i)reccding  an  aggregate  of  264,480  acres.  There 
yet  remain  undisposed  of  in  those  States  6.790,006  acres  in  Alabama, 
11,574,430  in  Arkansas,  17,424,438  in  Florida,  6,582,841  in  Louisiana, 
and  4,828,009  in  Mississippi. 

It  must  not  be  supi)osed  that  because  these  are  comparatively  old 
States,  the  best  lands  have  been  taken  up.  While  it  is  perhaps  difficult, 
if  not  altogether  impossible,  to  secure  lands  in  the  ^icinity  of  cities  or 
large  towns,  or  in  near  proximity  to  present  lines  of  commercial  commu- 
nication, very  desirable  tracts  may  be  obtained  in  sections  not  remote. 
Moreover,  the  construction  of  railroads  in  that  part  of  the  country  prom- 
ises to  be  undertaken  with  an  energy  commensurate  with  their  import- 
ance in  the  development  of  the  rich  regions  now  l^ing  fallow  on  account 
of  distance  from  leading  markets.  What  the  iron  rail  has  done  for  the 
plains  and  prairies  and  outlying  regions  of  the  West  and  further  North,  it 
may  confidently  be  expected  to  do  for  the  South,  with  its  wealth  of  soil, 
salubrious  climate,  inviting  natural  scenery,  and  afiluent  products.  The 
era  of  substantial  progress  for  the  South  may  indeed  be  said  to  have 
commencod  with  the  termination  of  the  war,  which,  obliterating  the 
system  of  compulsory  labor,  and  the  monopoly  of  production  by  great 
landed  proprietors,  opened  up  the  avenues  of  comi>etition  to  all  classes 
of  citizens.  The  cli\ision  of  lands  into  smaller  tracts  has  promoted  a 
more  systematic  and  thorough,  and  consequently  more  profitable  mode 
of  farming  and  planting.  Evidences  of  a  highly  remunerative  produc- 
tion must  attract  that  immigration  which  is  the  invigorating  life  of 
States.  The  characteristics  of  soil,  climate,  and  productions  of  the 
homestead  laud  States  of  the  South  are  so  nearly  similar,  and  are  so 
generally  understood,  that  it  is  not  necessary  to  speak  of  them  respect- 
ively at  any  length. 

]\ii8sissippi,  Alabama,  Georgia,  and  Louisiana  are  the  leading  cotton- 
producing  States  of  the  Union.  They  each  possess  remarkable  agri- 
cultural and  economic  advantages.  The  soil,  fertile  and  varied,  pro- 
duces tMe  principal  cereals  and  a  variety  of  fruits  and  vegetables,  in 
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addition  to  cotton,  sugar,  tobacco,  and  rice.  Numerous  streams,  lakes, 
and  bayous  afford  easy  means  of  intercommunication.  Timber  of  a 
superior  kind  for  buildini^:  puqiosea  and  for  fuel  is  abundant.  The  gfreat 
success  which  has  attended  experimeuts  in  the  f^rowing  of  mulberry 
trees  and  the  ivariug  of  silk-worms  augurs  the  introduction  into  thoj^e 
States  of  that  important  branch  of  industry. 

Alabama  i'urnishes  8ui>erior  grazing  lands  in  the  uortliem  districts, 
and,  in  that  section,  a  soil  well  achijited  to  the  cultivation  of  wheat,  maize, 
rj'e,  oats,  <Js:c.  In  this  State  coal,  ii-on,  and  valuable  iniuei*uls  exist  iu 
consi<lerable  (piantities.  Dui'ing  the  liscal  year  ending  June  30,  IdtkL 
]  1*4,085  acres  wore  taken  up  under  the  homestead  act  of  180(5.  lutk 
saiu(»  time  10i*,821  acres  were  entered  by  homestead  settlers  in  Missis- 
sipi)i. 

in  the  lower  portion  of  Louisiana  there  are  fertile  in'airies  which  yield 
good  crops  of  wheat,  barley,  and  Indian  corn,  some  cereals  yielding  two 
crops  annually.  There  are  50,000  acres  of  swani]»  land  in  this  State  wliicli 
may  be  reclaimed  l)y  drainage  and  embankments,  accounted  as  pitxluc- 
tive  as  any  within  its  boundaries.  There  are  0,500,000  acres  of  railroad 
lands  in  Louisiana,  which  may  be  bought  at  low  rates. 

The  fruits  of  the  tropics  ilourish  luxuriantly  on  the  soil  of  Florida.  Iti 
rich  alluvial  bottoms  produce  large  crops  of  sugar  and  rice.  It  has  beeu 
said  tlijit  the  area  in  this  State  suitable  for  the  culture  of  cotton  is  amply 
sullicient  to  supply  the  demands  of  the  United  States  for  that  commodity. 
Poss(»ssing  a  coast  line  of  one  thousand  miles,  it  furnishes  from  itsdeuse 
forests  ship-building  timber  of  good  quality.  Public  land  in  gi'eat  abun- 
dance may  be  had  in  the  State.  IJapid  settlement  along  the  coast  is 
being  made  by  i)ersons  intent  upon  the  (culture  of  fniits.  Florida,  with 
an  areii  of  over  50,000  square  miles,  has  a  population  estimated  at  a 
little  over  100,000. 

Arkansas  isdivid(Hl  into  two  sections  hy  the  Ozark  Mountains.  Wliile 
that  region  lying  upon  the  north  i)0ssesses  a  clinuite  and  furnishes  pro- 
ductions analog<ms  to  those  of  the  northern  States,  that  lying  upon  the 
south  <lis])lnys  the  general  characteristics  of  the  (.'otton  States.  The  staple 
productions  ol'  th(^  State  are  Indian  coin,  cotton,  and  live  stock,  and  con- 
siderable crops  of  wheat,  bats,  and  tobacco.  The  White  Kiver  Valley  i* 
sought  by  those  v»  ho  cultivate  the  cereals  and  raise  hei*ds.  To  the  west 
of  the  great  Ibrests  of  the  Arkansas  is  "  one  of  the  most  productive  re- 
gions on  the  continent  for  corn,  c!(/tton,  and  tobac(?o."  In  the  valley  of 
the  Ked  Uiver  cotton  is  the  staple  produ(!t.  The  valley  of  the  Ouachita 
is  extremely  fertile  and  inviting.  The  valley  of  the  ^lississippi  is,  for  the 
most  part,  low  and  marshy,  and  subject  in  places  to  inundation.  These 
lands,  however,  will  be  eventually  reclaimed  by  drainage,  iuid  the  pro- 
tection of  levees,  since  Congress  has  given  to  States  the  control  of  such 
tracts. 

ma:nNt:ti  oi.'  A.(jQuinTN(j  title  to  puulic  lands. 

The  following  directions  for  ac(|uiring  title  to  the  public  lands  are 
commuiueated  by  the  Commissioner  of  tin*  (Jeneral  L^iud  Oflicc: 

There  jire  two  classes  of  public  lands ;  the  one  class  at  81  2o  per  acre, 
which  is  designated  as  inhiimum^  and  the  other  at  8^  50  per  acre,  or 
double  minimum. 

Title  may  b(»  acquired  by  pm-chase,  at  ])ublic  sale,  or  by  ordinary 
*•  i>rivat(*  entiy,"  Jind  by  virtue  of  the  pre-emi)tion  and  homestead  laws. 

1.  At  i)ublio  sale,  where  lands  are  "  offered"  at  imblic  auction  to  the 
highest  bidder,  either  pursuant  to  proclamation  by  the  President  or 
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pnblic  notice  given  in  accordance  with  directions  from  the  General  Land 

Otticc. 

2.  By  private  entrv  or  location.  The  lands  of  this  class  liable  to  dis- 
posal ai-e  those  which  have  been  oiiered  at  pnblic  sale,  and  thereafter 
remain  nnsold,  and  which  have  not  been  snbse<|ncntly  reserved,  or  other- 
wise withdrawn  fmm  market.  In  this  class  of  ottered  and  unreserved 
public  lands  the  following  steps  may  be  tnken  to  acquire  title : 

Ca^fi  purchaacH. — The  applicant  must  present  a  written  application  to 
the  roj^ister  for  th(»  district  in  which  the  land  desired  is  situated,  descril> 
in^  the  tract  he  wishes  to  jnirchase,  giving  its  area.  Thereupon  the 
re«;istcr,  if  the  tract  is  vacant,  \\\\\  so  certify  to  the  receiver,  stating  the 
I»rice ;  and  the  applicant  must  then  pay  the  amount  of  the  purchase 
money.  The  receiver  will  then  issue  to  the  purchavscr  a  duplicate  receipt, 
and  at  tlu»  close  of  the  month  the  legister  and  Receiver  ^\ill  make  returns 
of  the  sale  to  the  Oeueral  Land  Oflice,  from  whence,  when  the  pn)ceed- 
ings  are  found  regular,  a  patent,  or  complete  title,  ^nll  be  issiied  ;  and 
on  surrender  of- the  dnj)licate  receipt  such  patent  will  be  delivered,  at 
the  option  of  the  ])atentee,  either  by  the  Commissioner  at  Washington 
or  by  the  logister  at  the  district  land  oflice. 

Location  wilh  icdrranfs. — Application  must  be  made  as  in  cash  cases, 
but  must  bo  accompanied  by  a  warrant  duly  assigned  as  the  considera- 
tion for  the  hind  ;  yet  where  the  tract  is  8li  50  per  acre,  the  party,  in 
addition  to  the  surrendered  warrant,  must  i)ay  in  canh  $1  23  per  acre,  as 
the  warrant  is  in  satisfaction  of  only  so  many  acres  at  $1  25  per  aere  as 
are  contained  in  the  tract  located.  A  duplicate  certificate  of  location 
will  then  be  furnished  the  party,  to  be  held  until  the  patent  is  delivered, 
as  in  cases  of  cash  sales. 

Agricultural  College  Scrip. — This  scrip  is  applicable  to  lands  not  miw- 
cral,  which  may  be  subjeiit  to  private  entiy  at  $1  25  per  acre,  yet  is  re- 
stiicted  to  a  technical  "quarter  section  ;"  that  is,  lands  eml)race<l  by  the 
quarter  section  lines  indicated  on  the  oflScial  plats  of  survey,  or  it  may 
1)0  locat<Ml  on  a  part  of  a  ''  (piarter  section,"  whei-e  such  part  is  taken  as  in 
full  for  a  quarter;  but  it  .cannot  be  applied  to  ditterent  subdivisions  to 
make  an  area  efpiivalent  to  a  quarter  section.  The  manner  of  proceetl- 
ing  to  ac(]uire  title  with  this  class  of  paper  is  the  same  as  in  cash  and 
warrant  cases,  the  lees  to  be  paid  being  the  same  as  on  warrants.  Tho 
location  of  this  scrip  is  restricted  to  three  sections  in  each  township  of 
land. 

rre-cmptions  to  the  extent  of  one  quarter  section. — These  may  be  made 
under  the  general  i)re-emption  laws,  upon  "  offered  "  and  "  unoffered  ^ 
lan<l ;  and  in  certain  States  and  Territories  west  of  the  Mississippi,  in- 
cluding that  part  of  ^Minnesota  east  of  the  river,  may  have  legal  uicep- 
tion  by  actual  settlement  upon  nnsurveyed  land,  although  in  such  cases 
no  delinitive  proceedings  can  be  had  as  to  the  com])letion  of  title  until 
aft<*r  the  surveys  are  ofiicially  returned  to  the  district  land  oflice. 

Tho  act  of  March  '3,  1853,  extends  the  pre-emption  for  one  quarter,  or 
one  hundred  and  sixty  acres,  at  82  50  \>ev  acre  to  every  "  alternate'^ 
United  States  or  rescrred  section  along  the  line  of  niilroads. 

Tho  act  of  iMarch  27,  1854,  protects  the  right  of  settlers  on  sections 
along  tho  line  of  railroads  where  settlement  existed  prior  to  withdrawal, 
and  in  such  cases  allows  the  tract  to  be  taken  by  pre-emption  at  $1  25 
per  acre. 

Whore  tho  tract  is  ^^  offered^  the  party  must  file  with  the  divStrict  land 
oflice  his  declaratory  statement  as  to  the  fact  of  his  settlement  within 
thirty  days  from  the  date  of  said  settlement,  and  within  one  year  from 
that  date,  niust  appear  before  tho  register  and  receiver  and  make  proof  of 
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his  actual  residence  ou  and  cultivation  of  the  tract,  and  secure  the  same 
by  pacing  cash,  or  by  filing  warrant  duly  assigned  to  the  pre-emptor. 

Where  the  tract  has  been  surveyed  and  not  offered  at  public  sale,  the 
claimant  must  file  within  three  months  irom  date  of  settlement^  and  make 
l>roof  and  payment  before  the  day  designated  in  the  President's  procla- 
mation for  offering  the  lands  at  public  sale.  Should  the  settler  in  either 
of  the  aforesaid  cases  die  betbre  establishing  his  claim  within  the  period 
limited  by  law,  the  title  may  be  perfected  by  the  executor,  administrator, 
or  one  of  the  heirs,  by  making  the  requisite  proof  of  settlement  and  poy- 
ing  for  the  land;  the  entry  to  bo  made  in  the  name  of  "the  heirs'* of 
the  deceased  settler,  and  the  patent  will  be  issued  accordingly. 

In  those  States  and  Territories  in  which  settlements  are  authorized  by 
law  ou  unmrvcycd  land,  the  claimant  must  file  notice  of  settlement  within 
three  months  after  the  receipt  of  the  township  plat  of  survey'  at  the  dis- 
trict land  office,  and  make  proof  and  payment  as  required  in  the  case  of 
tracts  which  have  been  surveyed  and  not  offered  at  public  sale. 

Homestead  lands. — The  original  homestead  act  of  May  20,  1802,  gives 
to  every  citizen,  and  to  those  who  have  declared  their  intentions  to 
become  such,  the  right  to  a  homestead  on  surveyed  lands.  This  is  con- 
ceded to  the  extent  of  one  quarter  section,  or  IGO  acres,  held  at  81  25 
per  acre,  or  eighty  acres  at  82  50  per  acre,  in  any  organized  district  em- 
bracing surveyed  public  lands.  To  obtain  homesteads  the  party  must, 
in  connection  with  his  application,  make  an  af[ida\it  before  the  register 
or  receiver  that  he  is  over  the  age  of  twenty-one,  or  the  head  of  a 
family;  that  he  is  a  citizen  of  the  United  States,  or  has  declared  hix 
intention  to  become  such,  and  that  the  entry  is  made  for  his  exclusive 
use  and  benefit,  and  for  actual  settlement  and  cultivation.  Where,  the 
applicant  is  prevented  by  reason  of  bodily  infirmity,  distance,  or  other 
good  cause,  from  personal  attendance  at  the  district  land  office,  the  affi- 
davit may  be  made  before  the  clerk  of  the  court  for  the  county  within 
which  the  party  is  an  actual  resident. 

The  amendatory  act  of  March,  18G4,  relaxes  the  requirements  of  per- 
sonal attendance  at  the  district  office  to  persons  in  the  military  or 
naval  servia.^,  where  the  party's  family  or  some  member  is  reading  on 
the  land  that  it  is  desired  to  enter,  and  upon  which  a  bona  fide  improve- 
ment and  cultivation  has  been  made.  In  such  cases  the  Siiid  act  of  1864 
allows  the  beneficiary  to  make  the  affidavit  before  the  officer  command- 
ing in  the  branch  of  service  in  which  he  may  be  engaged,  and  the  same 
may  be  filed  by  the  wile  or  other  representative  of  the  absentee  with  the 
register,  together  with  the  homestead  application.  His  claim  in  that 
case  will  become  eftective  from  the  date  of  filing,  provided  the  required 
fee  and  commissions  accompany  the  same;  but  immediately  upon  his 
discharge  he  must  enter  upon  the  land  and  make  it  his  bona  fide  l^oine, 
as  required  by  the  original  act  of  May  20, 1862. 

For  homestead  entries  on  surveyed  lands  in  Michigan,  Wisconsin, 
Iowa,  Missouri,  ]Minnesota,  Kansas,  Nebraska,  Dakota,  Alabama,  Missis- 
sippi, Louisiana,  Arkansa.s,  and  Florida,  the  total  commissions  and  fees 
to  be  paid  on  mhiimum  lands  are  as  follows:  On  IGO  acres,  $18:  on  80 
acres,  89;  on  40  acres,  87;  on  double  minimum  lands,  80  acres,  818;  40 
acres,  89.  On  surveyed  lands  in  California,  Kevada,  Oregon,  Colorado, 
New  Mexico,  Washington,  -t\j'izona,  Idaho,  and  Montana,  the  commis- 
sions and  foes  are  as  follows:  On  minimum  lands,  100  acres,  822;  80 
acres,  811;  40  acres,  88;  on  double  minimum  lands,  80  acres,  $22;  40 
acres,  sll.  V>\'  tlio  act  of  21st  June,  180G,  the  public  lands  of  Alabama, 
]^dississii)pi,  Louisiana,  ^Vrkansas,  and  Florida^  are  subject  to  disposal 
ujitlor  tlie  provisions  of  the  homestead  laws  only. 
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Upon  I'aitliful  observance  of  the  law  in  regard  to  settlement  and  culti 
vation  tor  the  continuous  term  of  five  years,  and  at  the  expiration  oi 
that  time,  or  within  two  years  thereafter,  upon  proper  proof  to  the  satis- 
faction of  the  land  officers,  and  payment  to  the  receiver,  the  register  will 
issue  his  certificate  and  make  proper  return  to  the  General  Land  Office 
as  the  basis  of  a  patent  or  complete  title  for  tiie  homestead.  In  making 
final  proof  it  is  indispensable,  imder  the  statute,  that  the  homestead 
party  shall  appear  in  person  at  the  district  land  office,  and  there  make 
the  affidavit  required  of  him  by  law  in  support  of  his  claim.  Where, 
from  physical  disability,  distance,  or  other  good  cause,  the  witnesses  of 
said  party  cannot  attend  in  person  at  the  district  land  office,  their  testi- 
mony in  support  of  the  claim  may  be  taken  where  they  reside  before  an 
officer  authorized  by  law  to  administer  oaths.  Their  testimony  must 
state  satisfactorily  the  reason  of  inability  to  attend  the  district  office: 
and  the  credibility  and  responsibility  of  the  witnesses  must  be  certiflea 
by  the  officiatuig  magistrate,  whose  official  character  must  be  certified 
under  seal.  Where  a  homestead  settler  dies  before  the  consummation 
of  his  claim,  the  heirs  may  continue  the  settlement  and  cultivation,  and 
obtain  title  upon  requisite  proof  at  the  proper  time.  Where  both  pa- 
rents die,  leaving  infant  heirs,  the  homestead  may  be  sold  for  cash  for  the 
benefit  of  such  heirs,  and  the  purchaser  will  receive  title  from  the  United 
States. 

The  sale  of  a  homestead  claim  by  the  settler  to  another  party  before 
completion  of  title  is  not  recognized  by  the  General  Land  Office,  and  not 
only  vests  no  title  or  equities  in  the  purchaser,  but  is  prima  facie  evi- 
dence of  abandonment,  and  gives  cause  for  the  cancellation  of  the  claim. 
To  the  government  only  may  a  claim  be  relinquished ;  and  in  such  case 
the  duplicate  receipt  of  the  settler  should  be  surrendered  with  the 
relinquishment  indorsed  thereon;  or  if  the  duplicate  has  been  lost,  that 
fact  should  be  stated  in  the  relinquishment,  duly  signed  and  acknowl- 
edged. 

When  application  is  made  for  the  cancellation  of  a  homestead  entry 
on  the  ground  of  abandonment,  the  party  must  file  his  affidavit  with 
the  loc^  land  officers,  setting  forth  ^e  facts  on  which  his  allegations 
are  founded,  describing  the  tracts  and  giving  the  name  of  the  settler. 
Upon  this  the  officers  will  set  apart  a  day  for  a  hearing,  giving  all  the 
parties  in  interest  due  notice  of  the  time  and  place  of  tnal. 

The  exi)enses  incident  to  such  contest  must  be  defrayed  by  the  con- 
testant, and  no  entry  of  the  land  can  be  made  until  the  local  officers  have 
received  notice  from  the  General  Land  Office  of  the  cancellation  of  the 
entry  co\'ering  the  same.  As  the  law  allows  but  one  homestead  privilege, 
a  settlor  relinquishing  or  abandoning  his  claim  cannot  thereafter  midsie 
a  second  entry.  Where  an  individual  has  made  settlement  on  a  sur- 
veyed tract  and  filed  his  pre-emption  declaration  therefor,  he  may  change 
his  tiling  into  homestead,  yet  such  change  is  inadmissible  where  an 
adverse  ri«;bt  has  intei-vened,  but  in  such  cases  the  settler  has  the  privi- 
lege of  jxTiectiug  his  title  under  the  pre-emption  laws.  If  the  home- 
stead setthn-  does  not  wish  to  remain  five  years  on  his  tract,  the  law  per- 
mits him  to  pay  for  it  with  cash  or  wairants,  upon  making  proof  of  set- 
tlement and  cultivation  from  the  date  of  entry  to  the  time  of  payment. 
There  is  another  class  of  homesteads,  designated  as  "  adjoining  farm  home- 
steads." In  these  cases  the  law  allows  an  applicant,  owning  and  residingon 
an  original  farm,  to  enter  other  land  lying  contiguous  thereto,  which  shall 
not,  with  such  farm,  exceed  in  the  aggregate  one  hundred  and  sixty  acres. 
Thus,  for  exami)le,  a  party  owning  or  occupying  eighty  acres  may  enter 
eighty  additional  graded  at  $1 25,  or  forty  acres  at  $2  60.    Or  suppose  Uie 


470  AGRICULTUEAL   EEPOET. 

aj)plicaut  to  oavii  forty  acres,  then  he  may  enter  one  hundred  and  twenty 
acres  p^ded  at  81  -3,  or  I'orty  at  81  -o  and  forty  at  82  50,  if  both  (km 
of  laud  should  be  fouud  contiguous  to  his  original  ianu.  lu  cutriesof 
^^ adjoining  farms"  the  settler  must  describe,  iu  his  allidavit,  thetracthe 
owns  and  is  settled  upon  as  his  original  fiU'm.  Actual  residence  on  the 
tJiict  entered  as  an  adjoining  farm  is  not  required,  but  bona  fide  im\)TO\^ 
meut  and  cultivation  of  it  must  be  shown  lor  the  x>criod  required  by  the 
statute. 

Lands  obtained  undei:.the  homestead  laws  are  exempted  from  liaMtr 
for  debts  contracteil  prior  to  the  issuing  of  patents  therefor. 

Pro-emptors,  in  all  organized  districts  where  Hiu-veys  have  been  made, 
can  pay  for  their  tracts  either  in  cash  or  with  warnints,  except  as  to 
double  minimum  or  $'J  50  hinds,  within  the  lateral  limits  of  railroad 
grants,  it  being  required  for  the  double  minimum  tracts  that  the  war- 
rant shall  be  taken  as  half  the  consideration,  luid  the  re^sidue  be  paid  in 
money. 

t^^ITED  STATES   LAND  OFFICES. 

The  following  list  shows  the  location  of  the  land  offices  of  the  TJmted 
States,  in  the  i*eai>ective  public  land  States  and  Temtories : 

Ohio, — Chillicothe. 

Indiana. — Indianapolis. 

Illinoia, — Springiield. 

Missouri, — Boonville,  Ironton,  Springfield. 

Alabama, — Mobile,  Iluntsnlle,  ^Montgomery. 

MissisH^ijypi. — tJackson. 

Louisiana. — New  Orleans,  Monroe,  Natchitoches. 

Florida, — ^Tallahassee. 

Arlcansas, — Little  Koek,  AVashington,  ClarksviUe. 

Michigan. — Detroit,  East  Saginaw,  Ionia,  Marquette,  Traverse  City. 

Iowa, — Des  ]Moines,  Council  Bluils,  Fort  Dodge,  Sioux  City. 

Wisconsin, — Menaslia,  Falls  of  St.  Croix,  Stevens's  Point,  La  Ci'osse, 
Baylield,  Eau  Ckiire. 

Nevada, — Carson  Citj^,  Austin,  Belmont,  Aurora. 

Califoryiia, — San  Fninciseo,  Marysville,  numboldt.  Stockton,  Visalia. 
Sacramento. 

Washington  Territory/, — Olynipiii,  Vancouver. 

Minnesota, — Taylor's  Falls,  St.  Cloud,  Winnebago  City,  St.  Peters, 
Greenleaf,  Duhith,  Alexandria. 

Oregon, — Oregon  City,  liOseburg,  Le  Grand. 

Kansas, — Topeka,  Jnnc'tiou  City,  Humboldt. 

Kebrasfca, — Omaha  City,  Beatrice,  Lincoln,  Dakota  City. 

Xew  Mcvico  Terrifor:i, — S:\nta  Fe.  * 

Dakota  Terriionj, — Wrmillion. 

Colorado  Territory, — Denver  City,  Fair  l^lay,  Centi^ai  City. 

Idaho  Territory, — Hoise  City,  Lewiston. 

Montana  Territory. — lleienii. 

Arizona  Territory. — Pn^scoti . 

Utah  Territory, — Salt  Lake  City. 
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THE  STATE  REPORTS  OF  AGRICULTURE. 


Annual  i*eports  of  agriculture  for  the  year  1867^  have  been  receivwl 
from  the  States  of  Maine,  Massachusetts,  Xew  \ork^  Michigan,  Ohio, 
Indiana,  Iowa,  and  Missouri,  embracing  all  the  volumes  issu^  by  Stat« 
agricultural  societies  or  State  boards  of  agriculture,  during  the  year, 
so  far  as  known  to  this  Department.  While  it  is  impracticable  to  repio^ 
duce^  even  in  the  most  concise  form,  the  entire  contents  of  these  local 
pubbcations,  a  brief  digest  of  the  more  important  features  of  each  u 
herewith  presented,  though  in  some  instances  the  suggestions  of  indi- 
vidual contributors  may  not  merit  the  fullest  indorsement.  Practicd 
results  are  of  more  value  to  the  farmer  than  detailed  theories  or  specu- 
lations ;  hence,  in  gleaning  from  these  several  volumes,  more  attentioD 
has  been  given  to  the  stiitements  of  facts — ^the  results  of  SrCtnal  ezperi- 
ment — ^than  to  the  lengthy  essays;  while  the  reproductions  from  home 
and  from  foreign  x)erio(bcals  have  been  passed  over  entirely. 

MAIXE. 

THE  APPLE  OBGHABDS  OF  I^W  ENGLAin). 

In  a  pap^r  read  before  the  State  Board  of  Agriculture  by  Calvin 
Chamberlain,  it  is  stated  that  Xew  England  soil  once  sustained  the  apple 
tree  to  a  vigorous  old  age,  but  that  farmers,  relying  too  much  on  the 
permanence  of  existing  orchards,  and  taking  no  note  of  climatic  clmnges 
induced  by  the  removal  of  forests,  have  suft'ered  this  interest  to  waste 
away  to  an  alarming  degree.  A  few  individuals  saw  the  error  in  time, 
and  gave  the  note  of  warning,  which  had  some  effect ;  but  the  haid 
winter  ten  years  ago,  by  laying  waste  the  labors  of  many  orchardistB, 
discouniged  general  efitbrt  and  caused  a  rapid  decline  in  production. 
That  the  climate  has  changed  since  the  first  orchards  were  planted  in 
the  narrow  clenrings  of  the  forest  is  understood,  and  also  that  the  soils 
of  the  orchard  farms  difier  in  their  constituent  elements  from  their 
primitive  condition ;  and  that  destructive  insects  have  greatly  multipUed 
is  equally  certain ;  but,  with  a  growing  conception  of  these  negative  mflu- 
ences,  there  now  appears  to  be  an  increasing  inquiry  for  nursery  trees. 
iS'urseries  seem  to  have  declined  as  rapidly  as  orchards,  however,  and  in 
many  sections  none  exist. 

The  writer  advises  farmers  to  return  to  the  practice  of  raising  their 
own  apple  trees,  as  worth  much  more  than  when  grown  at  a  dis- 
tance from  the  farm.  Any  family  may  save  seeds  enough  from  good 
apples  to  plant  thickly  in  the  garden,  in  the  spring,  at  least  one  row  a 
rod  long.  When  grown  one  or  two  years  these  trees  should  be  trans- 
planted, at  intervals  of  one  foot,  in  rows  three  feet  apart.  The  trans- 
planting is  best  done  by  taldng  them  up  in  the  autumn,  and  packing  the 
roots  in  earth  in  the  cellar.  They  may  be  grafted  at  any  time  during 
the  winter,  and  reset  in  the  spring,  or  they  may  be  reset  when  lifted,  in 
fall  or  si)ring,  and  budded  or  grafted  the  following  year;  or  they  may 
be  allowed  to  go  to  the  orchard  as  seedlings,  and  such  only  be  grafted 
subsequently  in  the  branches  a.s  produce  inferior  fniit.  No  one  diould 
attempt  to  raise  an  orchard  untU  he  is  ready  to  give  his  trees  sacli  care 
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fis  is  rcHiuisite  for  the  production  of  a  crop  of  com  or  potatoes,  as  tbe 
apple  tree  must  have  care  in  all  its  stages  from  the  seed  to  the  mature 
tree. 

The  successfiil  efforts  of  a  gentleman  in  one  of  the  eastern  counties 
of  Maine,  in  apple  tree  culture,  practically  illustrates  the  possibility  of 
reviving  the  earlier  interest  and  results  in  orchards  in  that  section  of 
the  Union.  The  soil  of  the  orchard  referred  to  was  naturally  very  poor 
and  thin,  being  composed  of  a  coarse,  cold^  and  loamy  gravel,  lying  on 
a  light  pan  inclined  to  clay,  and  full  of  schistose  stones.  Six  or  seven 
acTes  were  underdrainM,  four  and  a  half  feet  deep.  Thre^  experiments 
were  tried  in  planting  the  trees.  In  No.  1  the  holes  were  dug  eight  feet 
in  diameter  and  twenty  inches  deep,  and  filled  with  alluvial  soil  taken 
from  a  low  island  in  the  river.  In  the  holes  thus  prepared  one  hundred 
trees  were  planted,  twenty  feet  apart  In  No.  2  the  land  was  plowed  in 
ridges  twenty  feet  wide,  the  dead  fiirrow  coming  where  the  rows  were 
to  stiind.  An  ox-scraper  eight  feet  long  was  passed  across  these  ridges, 
and  the  contents  dropped  in  each  dead  furrow,  returning  in  the  same 
line,  drawing  the  other  side  in.  These  cavities  were  then  plowed  and 
scraped  a  second  time,  and  an  ox-cart  load  of  black-ash  swamx>  mud  and 
about  one  bushel  of  slacked  lime,  well  mixed,  put  into  the  holes.  Some 
rich  top  soil  was  mixed  with  this  deposit,  and  one  hundred  trees  planted 
in  the  soil,  when  the  field  was  plowed  level.  In  No.  3  an  acre  was  se- 
lected which  had  been  cultivated  with  potatoes,  com,  &c,  and  about  one 
hundred  ox-cart  loads  of  muck  and  lime  and  about  thirty  loads  of 
manure  were  spread  upon  it  A  road-plow  was  then  drawn  through  the 
land  twenty  inches  deep.  The  following  spring,  the  stones  having  been 
removed,  the  land  was  again  manured,  and  plowed  six  inches  deep,  and 
one  hundred  trees  planted  upon  it,  not  in  it,  the  holes  being  not  more 
than  three  or  four  inches  deep.  The  land  has  since  been  (b^sed  with 
muck,  three-fourths  of  a  cord  to  each  twenty  feet  square,  though  not  all 
at  once,  and  the  soil  has  been  kept  under  cultivation.  The  other  trees 
were  planted  in  the  ordinary  method.  The  best  trees  are  on  field  No.  3, 
on  the  deep  plowing.  Most  of  them  have  been  planted  since  1857,  many 
of  them  since  the  spring  of  1860.  This  season  more  than  150  barrels  of 
apples  were  gathered  by  hand,  and  100  bushels  of  cider  apples  picked 
up,  the  land  at  the  same  time  yielding  a  large  quantity  of  small  crops — 
50  bushels  of  barley  and  about  800  bushels  of  potatoes.  The  gentle- 
man referred  to  concludes  that  the  same  variety  of  scions  will  not  grow 
in  all  trees ;  that  a  tree  may  be  planted  upon  any  soU,  even  a  stiff  blue 
clay,  and  be  made  to  grow  and  do  well ;  that  all  soils  holding  or  retain- 
ing wafer  must  be  underdrained,  and  if  clay  the  drains  must  be  under 
the  trees ;  that  a  tree  must  be  ffed  with  those  elements  constituting  its 
substance,  and  that  such  are  contained  largely  in  the  muck  upon  which 
hard  wood  is  growing,  mixed  with  ashes;  that  the  great  enemy  in  our 
orchards  is  grass,  which  must  not  be  permitted  to  grow  in  the  same  field 
with  the  trees ;  and  that  the  orchard,  at  least  in  the  region  referred  to, 
should  bo  kept  in  constant  cultivation.  These  observations  do  not  apply 
to  trees  standing  upon  rock  maple  land. 

PRODUCTS  AND  VABIETIES  OP  FEUIT. 

Apples. — Joseph  H.  Smiley,  of  Vassalborough,  has  about  one  and 
five-eightlis  acre  in  orchard,  raised  from  the  seed  and  grafted  principally 
with  the  Baldwin,  Greening,  and  Tolman^s  Sweeting.  About  140  trees 
have  been  in  besiring  several  years,  the  remainder  just  commencing  to 
bear.    His  crop  in  1863  was  106  hm^  sold  for  $266 ;  in  1864,  50  bar- 
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rels,  sold  for  8102;  in  1865,  104  barrels,  sold  for  SGIG;  iu  18GG,  100  bar- 
rc^ls,  sold  for  8007 ;  each  year  reserving  six  or  eight  barrels  for  family 
nse,  not  iuchided  above.  Land  formerly  pasture ;  broken  up  in  1848, 
and  planted  with  com  and  potatoes,  the  trees  being  set  the  following 
spring.  The  orchard  was  planted  and  sown  to  gitiin  alternately  fordx 
or  seven  years,  and  then  seeded  to  clover  -,  since  that  time  it  has  been  jm- 
tared  with  sheep,  the  trees  being  protected  with  stakes  and  laths. 

Jacob  Pope^  of  Manchester,  sold  fi'om  his  orchai-d  of  sixteen  acres 
1^50  baiTcls  ot  first  quality  of  apples  at  81  to  8-1:  oO  jier  bant?l;  thus 
harxesting  over  81,000  worth  from  a  rough  ])iece  of  land,  i)ortioiisof 
which  had  never  l)een  plowed,  but  used  for  sheep-grazing.  The  trees 
were  mostly  the  Baldwin,  Koxbury  Busset,  and  Khode  Island  Greeniug. 

Nathan  Foster,  of  Gardiner,  recommends  the  following  list  for  general 
cultivation  in  that  locality:  Apples — lied  Astrachan,  Sidney  Sweet, 
Moses  Wood,  American  Summer  Pearmain,  Winthrop  Greening,  Som- 
erset, Holmes's  Sweety  Gmvenstein,  Fameuse,  Tolman's  Sweeting,  Bell- 
flower,  Khode  Island  Greening,  Northern  Spy.  Pears — Doyenne  d'fiti, 
liostiezer,  BeuiT6  d'Amaulis,  Flemish  Beauty,  Nickerson,  Fulton,  Noa- 
veau  l^oiteau.  Belle  Lucrative,  Urbaniste,  Winter  Nelis,  and  Lawrence. 

S.  N.  Taber,  of  Vassalborough,  recommends  the  following  apples  fora 
family  orchard:  Early  liarvest.  Early  Sweet  Bough,  Sops  of  Wine,  Wil- 
hanis's  Favorite,  Gi-avenstein,  Somerset,  Porter.  Queen's,  Starkey,  Hurl- 
but,*  Ivhode  Island  Greening,  Franklin  Sweet,  Sawyer  Sweet,  Baldwin. 
Golden  Busset,  Northern  Spy,  Tolman's  Sweeting,  and  Jiellflower. 

THE  USE  OF  FRUITS  Am)  VEGETABLES. 

Mr.  Chamberlain,  in  a  i*epoit  upon  this  subject,  argues  that  health  and 
economy  require  more  attention,  on  the  part  of  our  fanners,  to  the  pro- 
duction and  use  of  garden  vegetables  and  fruits ;  and  urges  the  reduc- 
tion of  the  consumption  of  meat,  and  a  greater  reliance  ui>on  the  former 
for  the  table,  especially  in  the  wann  season,  not  only  as  a  matter  of 
health,  but  of  economy.  The  kitchen  garden  should  become  a  general 
and  an  impoitant  appendage  to  the  farm,  being  nuide  an  object  ot 
annual  and  daily  care.  Li  supxwrt  of  the  economical  view  it  is  stated 
that  a  glowing  animal,  or  a  cow  in  milk,  consiunes  daily  of  good  ha^^  aboat 
thi-ee  per  cent,  of  its  own  weight ;  that  it  takes  11  iwunds  of  milk  to 
increase  the  weight  of  a  calf  one  pound ;  that  315  pounds  of  potatoeSf 
548  pounds  of  beet^,  G7G  pounds  of  turnips,  and  380  iK)unds  of  carrots 
ai^e  each  equivalent  to  100  i)Ounds  of  hay ;  that  an  ox  w*eighing  1^ 
l)0iuids  will  keej)  up  his  weight  ui)on  about  22  pounds  of  good  'hay  per 
day ;  but,  put  up  to  fatten,  he  will  require  44  pounds,  upon  which  Le 
will  gain  about  two  pounds  per  day.  Substituting  equivalents  for  one- 
half  the  hay,  we  have  09.3  pounds  of  potatoes,  120.4  poiuids  of  beets, 
148.7  pounds  of  turnips,  or  84  i)ounds  of  carrots,  added  to  *J2  iionndsof 
hay  for  daily  feed,  to  produce  two  pounds  of  IhhjI*,  live  weight.  An  ex- 
l)erinient  in  feeding  hogs,  fix>m  Boussingault's  Rural  Economy,  is  given: 
Four  aniinals,  each  nine  months  old,  weight  458.li  pounds;  at  the  end 
of  twenty-one  days  they  weighed  020.8  pounds,  increase  102.0  pounds; 
to  attain  wliirh  they  consumed,  of  barley  151  ])ounds,  beans  140.8 
])oun(ls,  malt  grains  440  pounds,  equivalent  in  nutrition  to  1,221)  pounds 
of  hay,  or  3,871  pounds  of  potatoes,  so  that  the  quantity  of  nutiitive mat- 
ter, represented  by  100  poun<ls  of  hay,  i)roduc('d  13.21  i>ouiids  of  live 
wi'i.ulit.  Otherwise  expressed,  04^  bushels  of  potatoes  produced  102.0 
j)oun(l.s  of  live  hog.  In  another  exiM»riment,  seven  hogs,  liiteen  moutb& 
old  and  in  good  condition,  were  put  up  to  fatten,  tlielr  weight  being 
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1,001.8  pouiuls;  at  the  end  of  104  days  they  had  ^ined  400.2  ponuds; 
lliey  roiisimied  772  ]K)uuds  of  barley,  1,042.8  iK>ands  of  peas,  aud  0,504 
poiuuls  of  potatoes;  giving  equivalents,  we  have  26,245  ]K>UDds  of  pota- 
toes ;  the  provender  equivalent  to  100  pounds  of  bay  gave  4.01  ])ounds 
live  weight,  or  450  bushels  of  potatoes  made  400  i)ounds  of  live  ix)ik.  Mut- 
ton is  fattened  at  a  cost  about  the  same  as  beef.  With  such  proof  of  ex- 
iwnditure  of  vegetables  for  the  production  of  animal  tlesh,  the  writer  con- 
cludes that  coui-se  to  be  true  economy  which  leads  us  to  sup|K>rt  ourselves 
on  the  proilucts  of  the  garden,  the  orchard,  and  the  field  ;  redncing  our 
animal  food  to  its  minimum,  below  Avhich  vital  energy'  will  be  lessened, 
and  oui'  usefulness  abridged. 

SOUK  KROUT. 

A  letter  to  the  secretary  upon  the  manufacture  of  sour  krout  gives 
the  following  as  the  |X)puiar  method  of  preparation  among  the  l^ut- 
makers  of  Lincoln  Coimty  : 

The  outside  and  loose  leaves  should  becut  off  and  the  heads  quartered 
and  thrown  into  a  tub  of  clear  water,  from  which  they  should  be  t^iken. 
one  ])iec*e  or  more  at  a  time,  and  placed  in  a  small  box,  o])en  at  top  anu 
bottom,  and  running  in  the  grooves  of  the  krout  machine,  which  is 
about  four  feet  long,  one  foot  wide,  and  six  inches  deep.  The  box  runs 
over  three  or  four  knives,  sometimes  made  of  old  scythes,  fixed  diago- 
nally across  the  bottom  of  the  machine.  The  e<lges  of  the  knives  are 
sligiitly  raiseil  al)ove  the  level  of  the  bottom,  and  when  the  box  is  moved 
ba(rkward  and  forward  in  the  grooves,  and  pressure  made  with  a  small 
piiML'e  of  board  on  the  cabbage,  the  latter  is  cut  into  thin,  small  slices, 
which  drop  into  the  tub  beneath  the  cutter.  As  the  c*abbage  is  cut,  it 
is  trdnsfcrred  to  a  clciin  barrel  (a  pork  barrel  is  preferable)  and  |K)unded 
with  a  heavy  wooden  mallet.  The  more  closely  it  is  packed  the  better; 
and,  >\  ith  care,  from  250  to  300  pounds  of  cabbage  may  be  put  into  a 
barrel  of  40  gallons.  One  pint  of  line  sjdt  to  the  barrel  is  sprinkled  with 
the  cabbage  as  it  is  packed  down.  No  addition  of  water  is  required. 
Fill  the  barrel  to  a  i>oint  two  inches  from  the  top,  cover  the  krout  with 
large  cabbage  leaves,  and  place  over  the  whole  a  wooden  cover  small 
enough  to  be  insert^^d  witliin  the  barrel,  where  it  must  be  kept  firmly, 
by  a  heavy  stone,  until  the  process  of  fermentation  is  past.  Place  the 
bari'el  within  live  or  six  feet  of  the  kitchen  tire,  and  in  a  few  days  fer- 
mentatioT)  will  commence,  which  may  be  hastened  by  the  addition  of  a 
little  blood- warm  water;  a  frothy  scum  will  rise  and  run  off,  when  the 
krout  is  all  right  and  ready  for'  use,  and  the  barrel  may  be  set  in  the 
ceiiiXi",  ])on*h,  or  shed.  Freezing  does  it  no  injury,  and  it  will  keep  in 
the  cillar  until  March  or  April  without  depreciating,  and  longer  in  a 
coolt-r  place.  A  bam^l  of  krout  can  be  made  in  two  hours  by  two  men. 
Any  jncJiKlico  existing  against  sour  krout,  for  want  of  cleanliness,  is  not 
wvll  touiulcd  where  even  ordinary  care  is  exerciseil  in  its  preparation. 
Tht  re  me  viu  ions  modes  of  cooking  it,  while  some  prefer  it  raw,  eating  it 
as  :»  saial.  it  is  frequently  boiled,  three  hours  or  more,  with  salt  poik 
ent  ii:io  small  pieces.  Perhaps  the  nicest  style  is  to  fry  it  in  pork  fat 
(.r  \\']\\\  li:?'  uiivy  iroiu  roast  ])ork.  For  frying,  it  should  be  boiled  two 
hoin>  to  ;  ake  it  teiuier.  It  is  a  wholesome,  hearty  food,  and  is  partic- 
ularly a;»:>iv('iiited  by  uwn  requiring  a  substantial  diet,  while  it  is  also 
reli<l:  '1  i>\  ir.-Miy  of  more  fastidious  taste. 

CVLTURE  OF  BUGKAVIIEAT. 

TLe  IV  Mori  of  Mr.  Harries,  on  the  culture  of  buckwheat,  rec*ommends 
increased  attention  to  the  pimluction  of  this  grain  in  Maine,  where  it 
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matures  in  about  ninety  days  from  sowing.  The  writer  states  that  it 
can  bo  raised  as  cheaply  as  oats,  while  one  bushel  of  it  is  worth  two  of 
oats  for  makinpj  beef,  poVk,  or  mutton.  When  used  for  feeding  purposes 
the  flour  and  bran  are  not  separated,  and  thiity  to  thirty-tlu'ee  poimds 
per  bushel  are  obtained;  in  separating,  the  bolt  divides  it  in  about 
equal  parts.  It  is  asserted  that  the  flour  is  Avorth  as  much  as  wheat 
flour  in  the  family.  If  sown  on  land  in  high  condition  it  will  lodge,  and 
not  yield  so  much  as  on  land  in  a  lower  state  of  cultivation.  It  thU 
grow  on  ]>oor  soil,  and  yield  a  good  crop  for  several  successive  years 
without  seeming  to  make  the  soil  poorer,  as  it  is  thought  to  receive  a 
large  share  of  its  nutriment  from  the  atmosphere,  through  its  great 
amount  of  leaves.  The  best  way  to  harvest  is  to  cradle  it,  setting  it  up 
in  small  bunches  to  dry.  It  will  not  sprout  at  harvest  time,  and  the 
poor  man,  without  a  bam,  may  raise  it.  It  is  best  threshed  on  a  bed 
made  of  small  poles,  supiwrted  at  suitable  height  from  the  ground,  the 
grain  falling  beneath.  The  grain  is  ready  for  the  mill  at  any  time. 
Pi-eference  is  given  to  the  rough  variety,  as  not  being  liable  to  blight, 
and  yielding  more,  while  makmg  as  good  flour  as  the  smooth  variety. 

CUTTma  HAY. 

Samuel  L.  Boardman  says,  in  a  pai>er  upon  the  agriculture  and  indus- 
try of  Kennebec  County,  that  farmers  do  not  cut  their  hay  soon  enough; 
that  hay,  by  the  present  mode  of  cutting  it,  loses  a  large  part  of  its 
most  vjiiuable  constituents :  that  to  be  properly  cure<l,  it  should,  when 
this  operation  is  performed,  resemble  dried  grass  as  much  as  i)088ible; 
and,  to  accomplish  this,  it  needs  to  remain  exposed  to  the  air,  after  cat- 
ting, only  long  enough  to  have  the  water  dried  out ;  and  that  the  right 
time  for  cutting  grass  is  when  it  contains  the  largest  amount  of  matter 
soluble  in  water,  and  not  after  this  has  changed  to  woody  matter,  as 
when  passing  into  seed. 

The  method  of  curing  hay  employed  by  Allen  Lambard,  of  Augusta, 
is  given  as  follows:  He  never  commences  cutting  grass  iu  the  morning 
until  the  dew  is  all  off,  which  is  usually  about  9  <^clock.  It  then  hes 
until  afternoon,  when  it  is  put  up  in  bunches,  in  which  state  it  remains 
through  the  night  and  all  of  the  next  day,  without  being  disturbed 
Tiie  second  day  after  mowing,  the  bunches  are  all  made  over  with  a 
fork,  commencing  at  the  top,  shaking  it  apart  somewhat  and  rebuUding, 
thus  bringing  the  bottom  of  one  bunch  to  the  top  of  the  other.  It  then 
remains  until  the  third  day,  when,  if  the  weather  is  good,  it  is  opened, 
has  the  sun  for  an  hour  or  two,  and  is  hauled  in.  If  the  weather  is  not 
good,  it  remains  untouched  until  the  next  day.  Hay  cured  in  this  way 
retains  its  sweetness,  brightness,  and  all  the  leaves  and  blossoms  until 
fed  out ;  and  not  having  been  burnt  up,  the  best  part  is  not  left  Id 
the  fleld  when  it  is  har\'ested.  The  mixture  of  seed  used  in  seeding— 
twenty  pounds  of  clover  and  half  a  bushel  each  of  herd's  grass  and  red- 
top  to  the  acre — gives  pure  grass  of  an  excellent  quaUty. 

FABM  FENCING. 

In  a  report  upoii  this  subject  Mr.  Prince  states  that  in  1860  there  were 
in  Miiiu(»  53,050  farms  of  more  than  twenty  acres,  upon  each  of  which 
it  is  estimated  there  are  500  rods  of  fence,  making  an  aggregate 
of  20,078,000  rods;  that  at  least  two-thirds  of  this  is  of  wood,  and 
liable  to  need  repair  every  season,  which,  at  ten  cents  per  rod, 
will  make  an  annual  outlay  of  nearly  $2,000,000,  constantly  increasing 
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with  the  cost  of  wood  and  timber;  andj^hat  this  exx)6nse  must  in  time 
hi'come  bunleusoine  in  the  extreme,  uimss  some  cheaper  and  more  sys- 
lematic  dio<Ic  of  iiiclosure  shall  be  devised.  It  is  stated  that  embank- 
ment fences  and  hedge  fence,  though  pretty  to  look  ui)on,have  been  found 
jjnpracticable  in  Maine.  Another  member  said  it  should  be  a  XK)int  \nth 
farmers  to  build  feuces  that  will  last  a  lifetime.  A  fence  made  of  pick- 
ets, w  ith  an  iron  post  and  stone  foot^  is  becoming  common  in  open  iields 
devoid  of  stones,  making  an  excellent  fence,  and  one  which  will  last 
tweuty-tive  or  thirty  years.  The  most  substantial  fence  is  the  cheapest. 
Better  build  a  picket  fence  than  to  patch  up  a  fence  every  year  with  long, 
straight  sticks  from  the  forest,  that  in  a  few  years  would  make  valuable 
timber. 

SHEEP  IN  WSW  ENaLAND. 

At  a  meeting  of  the  State  board  it  was  resolved  that  the  interests  of 
^Maine  farmers  demand  that  more  attention  shall  be  given  to  the  produc- 
tion of  mutton,  both  for  sale  and  for  the  farmer's  table.  The  opinion 
w  as  expressed  that  the  keepiug  of  sheep,  primarily  for  the  production  of 
wool,  cannot  be  profitably  pursued  for  any  length  of  time  in  Maine  or  in 
>'ew  England ;  that  the  advantages  of  the  far  west  for  sheep  husbandry, 
and  the  portable  <]ualities  of  wool,  would  so  reduce  the  price  as  to  cause 
the  abandonment  of  the  pursuit  in  the  former  section.  An  increased  tariff 
on  wool  was  regarded  as  only  a  temporary  relief,  which  must  hasten  the 
time  of  its  cheap  production  at  home.  Ajs  yet,  the  native  grazing  lands 
of  the  United  States  have  hardly  been  reached  by  civil^ation.  The 
Indian,  the  buft'alo,  the  elk,  and  the  wolf  have  had  undisputed  posses- 
sion. These  must  soon  give  place  to  the  shepherd  and  his  flocks  and 
herds,  producing  wool  for  the  New  England  manulacturers,  and  meat  for 
the  miners  in  the  mountains.  A  large  part  of  the  vast  territory  l3ing 
west  of  the  Mississippi  is  admirably  adapted  to  sheep  husbandry,  and 
the  belief  was  expressed  that  the  time  would  soon  come  when  a  pound 
of  wool  would  be  produced  in  the  United  States  more  cheaply  than  a 
])ound  of  cotton.  Yet  New  England  should  not  be  discourageid  in  sheep 
husbandry,  as  it  will  always  have  a  market  for  mutton  without  competi- 
tion. It  was  argued  that  the  East  can  also  produce  flner  wool  than  the 
West,  the  climate  and  condition  of  the  new  Territories  not  being  favor- 
able to  the  production  of  very  fine  wool,  or  the  long  combing  wools  for 
lustrous  goods.  The  Merino  was  recommended  as  suited  to  the  situa- 
tion. It  was  stated  that  little  good  mutton  is  produced  in  New  England, 
and  no  special  pains  are  taken  to  raise  it,  though  the  section  is  possessed 
of  the  elements  requisite  to  the  production  of  mutton  sheep  in  perfection. 
Th?  farmer  can  produce  no  meat  so  cheap  and  convenient  for  his  table : 
he  can  have  it  fresh  or  corned  at  any  time ;  and  it  would  be  a  cheapana 
healthy  substitute  for  much  of  the  pork  now  used.  A  resolution  was 
also  adopted  by  the  board,  that  sheep  husbandry  ought  to  be  encouraged 
not  only  as  a  direct  means  of  support,  but  also  as  indirectly  tending  to 
maintain  the  productiveness  of  the  soil,  thus  enabling  it  to  support  a 
larger  number  of  producers  under  conditions  more  desirable  than  new 
enjoved. 

USE  OF  AETIFICIiX  FEUTILIZEBS. 

A  report  by  Mr.  Wasson,  discussing  the  question,  *'  Can  artificial 
nianines  he  jjrotitably  used  by  tiEirmers;  if  so,  what  kinds  and  to  what 
extent  1"  holds  that,  only  where  adequate  returns  cannot  be  made  to  the 
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soil  without  paying?  out,  sboulil  fertilizers  be  boiighl.  Plaster, 
guano,  aud  superphosphate  are  iiamed,  as  occupyiuij  positious  jjreatJy 
elevnted  above*  other  artiti<*ial  fertilizers.  The  value  of  plaster  in  some 
localities  is  p:reat,  in  others  it  ap))ears  to  be  utterly  worthless,  and  it  is 
dillicult  to  imMlict,  witli  any  certainty,  its  etlects  upou  any  given  crop; 
but,  as  it  is  clieaj),  <»very  one  eaii  test  its  influence  upon  particular  soils. 
Fish  j>iiano,  (lie  <lrie(l  refuse  of  the  porpry  llsheries,  is  rich  iu  uitrogen- 
ous  matter,  Vi'hich  is  readily  ^iven  out  as  auimonia,  and  proves  an  acti\'e 
stimulant  to  nearly  all  cultivated  ]>]ants.  The  su])erphospb«te  is 
designated  the  great  agricultund  improvenuMit  of  the  ago,  and  for  the 
cult.uie  of  corn  in  short  seas(ms  in  that  latitude  is  considered  almost 
indipensable ;  nor  is  its  (Mnployment  less  successful  in  the  culture  of 
roots,  esiM'cialiy  the  turni]),  the  beet,  and  the  carrot;  while  ujiou  ex- 
hausted pasture  lands  it  proves  highly  satisfactory,  being  urged  as  tbe 
only  njcans,  at  least  the  cheapest,  for  renovating  worn-out  pastures, 
inaccessible  to  cultivation  except  in  the  use  of  artificial  manures.  As 
to  the  extent  to  which  these  fertilizers  should  be  used,  the  writer  thinks 
they  ought  not  to  be  used  in  [>lace  of  farm-yard  manure,  nor  of  any  home 
resource  for  fertilization,  but  in  addition  to  them,  and  also  with  the  view 
of  thereby  increasing,  through  the  incrt^ase  of  crops  ami  cousumption 
at  houje,  the  home  sup]>ly  of  manure. 

In  the  discussion  whicii  followed  the  reading  of  the  report,  Reveral 
causes  were  given  for  the  failure  of  artiticial  maiuires  to  fH>S8e88  tbe 
virtu(»s  (»x])ected  of  tlu'ui.  Thus,  the  cheap  guanos  conic  from  countries 
where  rain  falls,  an<l  the  soluble  portions  are  washed  out,  leaving  littlo 
of  value  except  insoluble  ]»hos])hates.  Poudrette  is  usually  made  of 
night  soil  which  has  parted  with  most  of  its  eilicaey.  Peruvian  guano 
is  sometimes  adulterated  larg(»ly  with  sand  or  soil.  Su]>e]7)hosphate  is 
sometinu^s  made  of  inferior  materiaKs,  and  not  unfrequently  mixed  witb 
nimk  utkI  dirt  an<l  other  (*heap  stufi'.  The  frequent  fuilui'os  attending 
the  use  of  lish  guano  arise  from  loss  by  reason  of  its  ]>enshable  natim?; 
if  rapidly  and  immediately  dried,  however,  there  need  be  no  difficulty  in 
preserving  its  fertilizing  i)roi)erties. 

Fish  guano  contains  a  comparatively  small  amount  of  phosphate  of 
lim<» ;  and,  when  freely  used  withoutsupplying  phosphates  and  other  afih 
constituents  of  plants,  there  is  liability  to  exhaustion  of  the  soil,  by 
reason  of  the  large  crops  obtained,  and  which  the  farmer  may  think  can 
be  repeated  for  years  in  succession  by  subsequent  additions  of  the  fish 
guano,  while  in  fact  this  has  but  enabled  the  moiH3  rapid  drawing  out 
from  the  soil  of  what  was  in  it.  The  chief  uses  of  fish  guano  are,  first, 
for  the  growth  of  grass;  and  when  the  manure  yielded  by  the  consump- 
ti<m  of  the  hay  grown  as  a  i*eRult  of  the  use  of  the  guano  is  rctmiied  to 
the  same  groun<l,  a  high  degi'eo  of  fertility  may  not  only  be  estab- 
lished, but  also  fully  maintained;  second,  for  use  in  old  gai^dens,  where 
there  are  considerable  accumulations  of  plant  food  yet  in  an  inert  and 
unavailable  condition. 

THE  coNsrurcTioN  of  kauns  with  referexck  to  the  presebv- 

ATION  OF  MANURES. 

A  report  by  Mr.  Farley  suggests  the  constniction  of  barns,  with  close 
or  open  cellars,  so  that  the  solid  and  the  li()uid  manures  made  iu  them 
may  be  saved  iVoin  waste,  evaporation,  or  washing  away,  and  so  dei)0S- 
ited  as  to  allow  of  an  admixture  of  muck,  top-soil,  rock  weeds,  leaves, 
straw,  or  other  substances  suitable  for  absorbents  and  compost.  It  is 
asscrt<Hi  that  more  than  one-half  of  the  animal  manure  made  in  the 
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State,  during  llie  season  wben  farm  animals  are  housed,  is  lost  with  the 
barn  arrangements  now  existinpr.  With  bams  properly  constructed, 
this  enonnous  waste  may  in  a  great  measure  be  obviated,  and  the  manure 
hea])  may  be  largely  increased  by  the  addition  of  absorbents  tind  com- 
post matter,  which  tbe  animal  manure  thus  saved  will  bear,  and  the 
increased  heap  possess  sutlicient  strength  for  the  production  of  the  lead- 
ing cr()]>s  of  the  State.  The  compost  manure  is  preferable  to  clear  manure 
for  toj>-(lressing  with  reference  to  haycrops,for  thereason  that  theformer 
operates  not  only  as  a  manure  but  as  an  addition  to  the  soil  itself,  which 
is  required  in  the  top-dressing  of  sandy,  gravelly  fields.  For  top-dress- 
ing ]>urp()ses  five  tinuvs  the  quantity  of  compost  substances  may  be  added, 
if  of  good  (lujility.  i^robably  nine-tenths  of  all  their  farms  have  the 
materials — either  salt  or  fresh  muck,  top-soil,  or  rock  weed — required  for 
compost ;  and,  when  deposited,  spring  and  fall,  in  suitable  proi>ortions 
to  the  solid  and  the  li<piid  manures  dropped  in  the  barns,  the  hogs  will 
do  almost  everything  (»lse  requisite  to  prejiare  the  heap  for  use. 

M.ISSACHUSETTS, 

The  re]>ort  of  the  secretary  of  the  Board  of  Agriculture,  and  editor  of 
the  annual  publication.  Charles  L.  Flint,  presents  returns  from  twenty- 
nine  local  agricultural  societies,  which,  with  the  State  society,  acknow- 
ledge receipts  amounting  in  the  aggregate  to  8130,712  92,  and  of  dis- 
bursements 8128,011)  21 :  of  which  803,435  (>5  were  for  current  ex]>ensewS, 
and  825,32<>  42  for  premiums.  Of  tfie  latter  amount  815,245  10  was 
pai<l  on  live  stock.  84,005  71  on  fann  ])roducts,  81,552  00  on  farms, 
inq)rovenuM)ts,  manures,  &c.,  and  8560  25  on  agricultural  implements. 
Of  the  amount  paid  on  stock  80,401  45  was  on  horses,  85,058  00  on  cat- 
tle*, 8005  50  on  sheei),  8700  on  swine,  and  $407  75  on  poultr>%  The 
prcMniums  were  awarde<l  to  0,401  persons.  The  aggregate  i>ermanent 
fund  of  the  societies  is  8342,282  41,  and  the  value  of  their  real  and  per- 
sonal ])roperty,  above  indebtedness,  8327,084  57,  P'rom  the  8ecretar>''8 
abstracts  of  county  reports  the  follo>\ing  facts  and  ex|)erimeuts  are 
gleaned : 

FABM  PROFITS. 

Richanl  Webster,  of  Essex  County,  reports  his  receipts  and  expendi- 
tures on  a  farm  of  fortv  acTes,  for  which  he  paid  $1,050  in  1850,  as  fol- 
lows: In  18<)0  sold  8873  31;  exi)ense8,  $404  25.  In  1801  sold  $052  33; 
?xi>enses,  8088  33.  In  1802  sold  $003  07;  expenses,  $834  10.  In  1803 
^old  81,115  80;  expenses,  81,083  80.  In  1864 sold $1,045  50;  exi)en8es, 
?  1,37 1.  In  1805  sohl  82,274  10;  expenses,  $1,703.  In  1800  sold 
32,505  S3;  expenses,  81,047  70.  In  1867  the  receipts  and  expenditures 
^vcre  about  the  same  as  in  the  preceding  year.  When  purchased,  four- 
teen of  the  forty  acres'Avere  what  is  called  field  land ;  the  remainder  bush 
pastuic  witli  alders,  birches,  &c.,  and  would  pasture  three  head  of  cattle. 
In  ISGO,  on  his  best  mowing  tiehl  of  four  acres,  he  cut  only  three-quar- 
ters of  a  ton  of  poor  hay.  In  addition  to  other  improvements  made, 
buildings,  cS:c.,  have  been  added,  at  an  expense  of  about  $4,200.  The 
riirni  is  now  estimated  to  be  woith  jfrom  85,000  to  $8,000. 

rrcOFITS  ON  FAEM  PKODUCTS. 

Corn. — (>.  I*,  ivcllam,  of  Essex  County,  produced  on  three  and  three- 
piartcr  acres,  000  bushels  of  com  in  the  ear,  valued  at  $450;  eight  tons 
jutt  stalks,  valued  at  804;  and  40  tons  top  stalks,  valued  at  $00;  total, 
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8574.  Expenses,  $329  50,  including  $192  estimated  for  manuie.  Net 
profits,  $244  50,  or  $G5  20  per  acre.  The  land  was  plowed  eight  inches 
dec]),  and  7G  loads  of  manure  turned  undei*;  harrowed,  and  furrowed, 
and  manured  in  the  hill  with  20  loads  of  compost:  planted  three  and  a 
half  feet  apart  each  way,  with  37^  quarts  of  yellow  eight-row^  corn; 
cultivated  three  times  each  way,  and  hoed  t^vice  before  haying,  and  the 
weeds  hoed  out  iOth  of  August.  English  hay  preceding  crop.  Soil 
(lark  gravelly  loam. 

Joseph  Goodrich,  of  Worcester,  produced  on  one  acre  111^  bnshehi  of 
corn  and  two  tons  of  stover,  at  a  cost  of  870  75,  the  manure  bemg  val- 
ued at  $30  25.  Laud  plowed  fall  and  spring;  15  loads  manure  plowed 
in,  and  250  pounds  sui)erphosphate  and  the  same  of  plaster  applied  to  the 
hill.  Six  quarts  of  seed  planted,  Carter  variety,  cultivated  twice  one 
way,  and  lianil-hoed  twice.    Grass  the  preceding  crop. 

Luther  Page,  of  Worcester,  produced  on  one  acre  llli  bushels  of  corn 
and  three  tons  of  stover,  at  a  cost  of  $49  50,  of  which  %27  was  for  ma- 
nure. Land  plowed  in  October  six  inches  deep  j  18  loads  of  compost  ap- 
plied in  the  spring;  harrowed  well,  furrowed  lightly  one  way:  a  small 
handful  of  superphosphate  put  in  each  hill.  Nine  quarts  planted,  of 
eight-rowed  yellow  and  red  mixed  corn.  Cultivated  twice  the  same  way. 
Followed  grass. 

Albert  Stratton,  of  Worcester,  produced  on  one  acre  904  bushels  of 
corn,  at  an  expense  of  $93  [}S,  of  which  $oS  50  is  charged  to  manure. 
Followed  grass.  Land  plowed  half  in  November,  half  in  April,  seven 
inches  deep;  harrowed  and  furrowed  each  way;  20  loads  of  baru-yaid 
manure  spread,  and  250  pounds  superphosphate  applied  in  the  hill:  seed 
]mt  in  with  a  planter,  12  qmirts  of  Carter  corn;  cultivated  and  haDd- 
hoed  twice.  No  difference  noticed  between  the  portion  plowed  in  the 
fall  and  that  plowed  in  the  spring. 

Oats, — Eugene  W.  Day,  of  Essex,  raised  on  three  acres  forty-one  rods, 
IGl  bushels  of  oats,  valued  at  $1G4,  and  two  and  a  halt'  tons  of  straw, 
valued  at  $45;  total,  $209,  at  a  cost  of  $59;  net  profit,  $150.  The  land 
was  plowed  seven  inches  deep,  sowed  upon  the  furrow,  and  then  har- 
rowed t  wiee.  No  manure  used.  Coi'n  and  potatoes  the  preceding  crops. 
Manured  with  40  cart-loads  of  barn-yard  manure  each  year. 

Sprint)  wheat, — Luther  I*age,  of  Worcester,  raised  on  one  acre  35J 
bushels  of  spring  wheat  and  $14  worth  of  straw,  at  a  cost  of  $44  83,  of 
which  $25  was  for  manure.  Land  plowed  six  inches  deep  in  September, 
and  15  loads  of  manure  spread  and  harroweil  iu  well;  sowed  two  bush- 
els of  Canada  whe^it,  harrowed  and  rolled.    The  crop  followed  grass. 

S.  It.  Damon,  of  Worcester  North,  raised  on  one  acre  five  rods  and 
forty  I'eet,  34 j  bushels  of  spring  wheat  and  34  cwt.  of  straw,  at  a  cost  of 
859 — .«5;]o  for  Inaniu-e.  Land  plowed  May  3,  seven  inches  deep ;  culti- 
vated and  harrowed  three  times:  20  loads  of  manure  spread  broadcast 
aft<»r  plowing;  two  and  a  half  oushels  of  seed  sown.  Followed  com, 
which  Iiad  been  manured  with  25  loads  of  stable  manure. 

Winter  icheat, — Cynis  Kilborn,  of  Worcester,  raised  on  one  acre  34 
bushels  of  winter  wheat  and  two  tons  of  straw,  at  a  cost  of  $55,  $25  be- 
ing for  manure.  Land  plowed  in  August  six  to  seven  inches  deep;  16 
loads  of  eoni]>ost  and  250  i>ounds  of  fiuperi)hosphate  of  lime  harrowed  in 
witli  the  seed:  two  bushels  of  Blue-stem  wheat  sown,  which  variety  Mr. 
K.  lias  s»)wn  for  tlie  past  twenty  years  without  deterioration.  The  pre- 
cedinii"  cro])  was  grass. 

J5(MiJaniin  Davis  raised,  on  five  acres  of  sfindy  loam,  150  bushels  of 
v/iieat.  Clover  sod,  plowed  once  and  harrowed,  seed  being  sown  broad- 
cast on  the  5th  of  September. 
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Winter  ryc\ — ^Luther  Page,  of  Worcester,  raised  on  one  acre  42f  bush- 
els of  winter  rye  and  one  and  three-quarters  tons  of  straw,  at  a  cost  ot 
$40  75,  including  $24  for  manure.  Followed  grass.  Soil,  a  black  loam, 
clay  bottom.  Plowed  six  Inches  deep  in  September,  and  harrowed  thor- 
oughly; IG  loads  manure  spread.  Half  bushel  of  white  rye  sown  last 
of  September;  seeded  do^^^l  to  grass  again;  haiTOwed  and  rolled  three 
times. 

Cyrus  Kilboru,  of  Worcester,  raised  on  one  acre  (less  one  rod)  24}  bush- 
els of  winter  rye  and  one  ton  of  straw,  at  a  cost  of  821.  No  manure 
usetl  for  the  rye,  which  followed  com  manured  with  12  loads  of  compost. 
Soil  sandy  loam;  plowed  in  September  six  inches  deep;  no  other  prep- 
aration. One  acre  of  winter  wheat  in  the  same  inclosure,  with  the  same 
treatment,  made  a  much  more  valuable  crop  than  the  rye. 

Beans. — The  same  gentleman  raised,  on  twenty  square  rods  planted 
with  three  quaits  of  early  white  pea-beans,  with  two  loads  of  compost 
and  40  pounds  of  superi)hos}>hate  applied,  183$  pounds  of  beans,  and 
400  to  500  pounds  straw,  at  a  cost  of  $11  50.  He  thinks  white  beans 
planted  on  light  sandy  loam  less  likely  to  blast  than  those  on  black, 
moist  land. 

Onions. — Martin  Johnson,  of  Worcester,  raised  on  thirty-five  rods  102 
bushels  of  sound  onions,  at  a  cost  of  $33  50,  of  which  $10  was  for  ma- 
nure, used  at  the  rate  of  "23  loads  to  the  acre.  Soil,  sjuidy  loam:  not 
plowed,  but  cultivated  before  planting  in  the  spring;  harrowed  and  lev- 
eled with  the  back  of  the  harrow.  Variety,  Yellow  Danvers,  planted 
with  machine,  and  hoed  and  weeded  three  times.  The  two  preceding 
crops  were  onions. 

Ruta-hagas, — Ebenezer  Bird,  of  Worcester  Xortli,  raised  on  twenty 
square  rods  of  light,  gravelly  sofl,  plowed  six  inches  deep,  with  90  bush- 
els of  manure  api)lied  in  the  drills,  2,745  pounds  of  ruta^bagas.  Four 
pouncis  of  seed  used;  cultivated  and  hoed  twice.    Followed  gi*ass. 

Potatoes. — Abel  Marshall,  of  Worcester  !North,  raised  on  forty  square 
rods  of  black,  mellow  loam,  51A  bushels  of  ''Garnet  Chili"  i)otatoes,  at  a 
cost  of  i?47  50,  of  which  $25  was  for  manure.  Plowed  five  inches  deep, 
with  12  loads  of  manure  spread  on  the  sod  and  turned  imder.  Nine 
bushels  of  seed  planted,  cut  and  di'opped  in  between  the  furrows  as 
deep  as  plowtMl. 

Hay. — Mr.  Hubbard's  report  on  hay  estimates  the  crop  of  18G5  at 
813,195,274,  and  the  value  of  neat  cattle,  horses,  mules,  and  sheep 
$19,854,580;  so  that,  for  every  dollar's  worth  of  stock  there  was  less 
than  sixty-seven  cents'  worth  of  hay  raised  in  the  State;  and  that  in 
1865  there  were  082,284  acres  of  grass  land  mowed,  with  a  proiluct  of 
022,071  tons ;  or  about  1,825  pounds  per  acre.  An  instance  is  stated  of 
a  member  of  the  board  who  cut  from  fom*  acres  last  year  28  tons  of  hay. 
He  kept  15  horses,  and  put  all  their  manure  upon  this  piece  of  laud, 
which  yielded  three  crops  during  the  season. 

FEUIT  CULTUEE. 

The  returns  of  industry  of  Massachusetts  for  1865  give  the  value  of 
fniits  at  81,713,240,  which  does  not  include  small  fruits,  but  is  confined 
principally  to  apples  and  pears.  Estimating  for  the  small  fruits,  the 
whole  amount  would  probably  reach  $2,000,000  for  the  ti'uit  product  of 
the  State.  The  amount  consumed,  however,  is  largely  in  excess  of  the 
production,  particularly  of  apples,  peaches,  grapes,  and  strawberries,  most 
of  \sliich  are  brought  from  other  States  to  supply  the  markets.  There 
has  been  a  partial  failure  of  crops  for  several  years. 

.".1 
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Apples. — ^T^Ir.  Hyde,  in  a  report  upon  apple  cultui^e  in  New  Englani 
recommends  tlic  cultivation  of  a  due  proportion  of  summer  apples  when 
near  market;  and,  whether  near  or  i-emote,  enough  of  JSarly  Harvest, 
Eed  Astraehan,  and  Early  Sweet  Boupfh  for  family  use.  For  autmim, 
the  Early  Strawbeny,  Golden  Sweet,  Gravenstein,  Fall  Pearmain,  Por- 
ter, Faineuw,  an<l  Fall  Pippin;  and,  for  cookinj:^  apples,  the  Drap  dOr 
and  Dutch  Mijini<^"iJ<'»  l''«r  winter  h'.  :)Iaccs  the  Khode  Island  Greening 
at  the  head  of  the  list,  but  names  the  Baldwin  for  dessert  and  cooking, 
the  Spitzenour^  for  cookings:.  II ubbardston  Nonsuch,  Yellow  Bellflower 
on  sandy  soil,  Noithern  Spy,  lioxbury  Kusset^  and  Tolmaii's  Sweeting 

The  Martha's  Vineyard  committee  report  that  the  varieties  of  apples 
most  hip:hly  ro*rarded  by  the  farmers  of  the  island  are  the  Baldwin, 
Bunch  Apple,  IJubbardston  Nonsuch,  Porter,  lihode  Island  Greening, 
Pippin,  lioxbury  Russet,  the  old-fashioned  Russet,  Pignoses  GUliflowcr, 
Summer  Sweet,  Winter  Sweeting,  and  Tolman's  Sweeting. 

George  Pierce,  of  Middlesex,  realized  from  an  acre  orchard  of  apples, 
containing  about  one  hundred  and  fifty  trees,  83,105  54,  including  the 
proceeds  of  other  crops  raised  on  the  ground.  The  orchard  has  yielded 
a  goo<l  croi)  aniuially  for  a  number  of  years.  Alwnit  sixty  of  the  trees 
are  thirty  years  old,  chiefly  Baldwins  and  Porters ;  the  remainder  bR^-e 
been  set  "about  fifteen  y<»ars,  and  in  fruit  about  eight  years ;  thirty-eight 
of  the  trees  are  of  the  Williams  variety. 

PearH. — The  Massachus(^tts  Agricidtural  Society  recommend  as  the 
best  six  pears  f(U'  general  cultivation,  the  Bartlett,  Seckel,  Urbaniste, 
Merriam,  Sheldon,  and  Beurre  d'Anjou ;  second  best,  Brandy^vine, 
Doyenne,  Boussock,  Swan's  Orange,  Howell,  Beun-6  Bosc,  and'  Law- 
rence ;  third  best.  Belle  Lu(»rative,  Paradise  d'Automne,  Beurrd  Saperfin, 
Marie  Louise,  BeuiT6  Clairgeau,  and  Vicar  of  Winkfleld. 

The  Martha's  Vineyard  committee  report  favorably  apou  the  following 
list  of  pears  :  I)oy(unie  d'fite,  Jargonelle,  Dearborn's  Seedling,  Blood- 
good,  Tyson,  Bartlett,  Flemisli  Beauty,  Trescott,  BuflTum,  Seckel,  Louise 
Bonne  de  Jersey.  Belle  Lucrative,  Beun^e  Clairgeau,  Duchesse  d'Angon- 
l^me.  Vicar  of  Winkfield,  liinvis,  and  Catillac. 

Grapes. — The  same  commit  te<»  api)rove  the  following  grapes :  The  Con- 
<!ord,  Delaware,  lona,  Hartford  Prolific,  Dracut  Amber,  Diuua,  Northern 
MuscadiiK*,  Unicm  Village,  Cataw]>a,  Isabella,  Sage,  Logan  and  Bogen's 
Hybrids  Nos.  15  ;md  10. 

The  followiiij^:  varieties  vsuft'eix^l  from  mildew  last  year  in  Massachn- 
setts,  in  the  onh'r  named,  commencing  with  those  affected  most :  Cre- 
veling,  Delaware,  Diana,  lona,  Israella,  Rogers-s  Hybrids  Nos.  3  and  16, 
Allen's  Hybrid,  Hartford  Prolific,  Conconl,  Martha,  BlackhaTrk,  and 
Clinton,  the  latter  to  slight  extent. 

Cranberries. — The  IMymouth  committee  on  this  crop  express  the  opin- 
ion that  the  cultun^  of  cranberries  is  still  an  uncertain  business,  bnt 
that  suoc(\^s  is  mare  than  possible,  and,  when  secured,  the  profits  are 
very  large.  The  conditions  in^cessary  to  success,  however,  are  so  imper- 
iectiy  undtrstood  that,  at  the  outset  of  an  experiment,  it  is  a  matter  of 
chance  wlietlicr  success  or  failure  will  follow.  The  piece  of  meadow 
awarded  the  first  premium  by  the  commitiee  contains  about  seven- 
(Mghths  of  an  acie,  and  was  originally  a  huckleberry  sw^imp.  The  swamp 
was  clcaicd  in  ISOl,  and  the  plants  wore  set  in  1802.  First  fruit  in 
li^i)^).  Total  oxponst'  of  land,  labor,  &c.,  S.'iOO,  the  receipts  for  fraitiu 
LS0.V()()-«;7  \v(>re  J<1,(K).'5,  lor  V2i)  barrels— profit,  $505,  with  the  plants  iu 
fine  conditio!'.,  and  pi-omising  well  for  the  future. 

Another  lot  of  Ihrce-rourths  of  an  acre  of  swamp  and  salt  mai*sh  was 
prei)ared  and  cultivated  up  to  planting,  at  an  <»xpense  of  8101.     In  1865 
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the  yieJd  was  95  bushels;  in  18G6  only  11  buahels;  and  in  1867  about 
lo8  hnsiiels.    In  1804  the  plants  looked  weU,  but  were  much  damaged 
(lurinfrthe  following?  winter — canise  unknown — and  tkc  fruit  was  do 
stroyed  by  the  bi»iTy-wonn  the  ensuing  Hummer. 

In  proof  of  the  uncertainty  of  the  crop  tlie  committee  state  that 
neitluTof  the.  two  experiments  for  which  premiums  were  awarded  in  18G3, 
as  beinff  the  uiost  carefully  conducted  and  promising  the  best  results, 
has  proved  remunerative.  Both  these  meadows  were  prepared  at  con- 
si<ienible  cost,  <nnd  in  both,  owing  to  tlio  location,  the  quantity  of 
gravel  w  as  made  gi"eatly  to  exceed  the  quantity  of  peat  accessible 
to  the  plants.  The  first  patch  above  named,  which  has  t\nce  paid 
for  itself  in  three  years,  on  the  couti'arj-  received  only  a  thin  layer 
of  kjukI  on  a  level  bed  of  clean  peat,  which  fact  seems  to  indicate  that 
the  prt^seine  of  peat  in  considerable  quantities,  if  not  e^seutial  to  the 
p^rowib  of  the  ])lant8,  is  at  least  conducive  to  the  i^erfecting  of  their  fruit. 
A  few  (lays  spent  in  the  examination  of  meadows  already  pi-epared,  and 
in  acqiiiri!!^  a  knowledge  of  the  methods  pursued,  and  the  materials 
used  in  their  ]>re])aration,  would  enable  beginners  to  profit  by  the  ex]>e- 
rienci*  of  otliers,  and  to  avoid  many  mistakes  to  which  tliey  would  other- 
wise be  liable.  Notwithstanding  the  uncertainty  oi  the  business,  the 
committee  deem  it  worthy  the  attention  of  those  ha^iug  suit^ible  loca- 
tions and  siilHeient  means  lor  prosecuting  it  without  interfering  with 
[)ther  and  more  certain  vocations. 

Floiccrs. — The  committee  on  tiowers  of  the  PljTnouth  Society,  in  their 
report  ur^fing  inereased  attention  to  this  branch,  as  well  for  profit  as  for 
idornment,  fctate  that  the  yearly  sales  of  fiowersin  the  United  States 
iraount  to  over  j?;:J,()0O,O00,  New  York  sales  exceeding  $^10(),iHK),  and 
Boston  81*00,000  per  annum.  Plymouth  County,  Massachusetts,  pays 
jver  85,UU0  per  year  for  tiowers. 

FARM  STOCK. 

^f^Jch  (O/ry. — :Mr.  Johnson,  in  an  essay  on  farm  stock,  says  that  the 
raluarion  of  eows  and  heifers  in  the  State  in  1855  was  $4,892,291,  and 
n  lH(n\  ?i».ri;37,(N>J;  ]>ro(huts  of  the  dairy  in  1855,  $2,898,690,  and  in 
I8<>5,  $0,091,402.  Allov.ing  the  same  increase  in  Ix^ef  ami  veal  as  in 
rield  of  dairy,  there  is  a  total  advance  of  82,030,871.  For  lx*ef  Mr. 
Johnson  nrfniiniends  tlie  Shorthorns,  De^'ons  or  Hereford  according  to 
n)ility  to  f<vd  lar;.^o  or  small  cattle  most  profitably  ;  for  milk,  the  Ayr- 
shirr,  and  !or  bill ler  tlie  Jerseys;  and  thinks  the  dairy,  either  for  the 
^ro<lr.<':  <  f  milk  or  butter,  by  lar  thtj  most  profitable  department  for  the 
■fijmcrs  di"  r;;>ter!i  ^lassacliusetts. 

'111!'  M!d(iies-\  (•(;niniittee  on  .« lock  ix»port  that  for  beef  and  working 
«\<'n  to  In*  c-rown  upon  the  broad  acres  and  rich  soil  of  the  West,  the 
)m  l-aii'  .  \\".\\U\  take  tlie  lend,  but  for  rich  milk,  ci^^am,  and  battel,  to 

•  ]  i<mIs.(!  :i.»  ill  >'v\v  England  kmI,  the  Jersey  should  un<iuesiionai'ly 
•,   1,;;.  I\<  <i  lie  hiijfhot. 

i  ;.v  \\  (  i'c:  .sier  »S<:utli  eorinvitiec  estimate  that  a  co\\  ;;:ivin.L;  only 
.:,;;;)  nil  ,  N  (jt  inilk  a  ye,^r,  v.  ill,  at  five  cents ])er  quart, yield  juj  iuoonie 
•  n7.-).  i:'jj\iiii  li:;le  ])rotit  ahovt'  eost  of  kecjwng;  me  that  ;:ives3.t;oo 
ik;:!  .-^  vi-M.  i\v.  i:ie(.aneor.^l.jo  ;  whileoncthat  gives  4.000 (jniirii>yiel<ls 
in  ii  /on.;-  ef  .v:'0(>.  *VilowingJ^25  for  extra  i\ii.'i\  for  the  latt^J-.  tliere  are 
^]{V  ii',  iib';\i-  liie  jaotit  of  the  poor  COW.  Such  cows  the  euinmiiuie 
!ii:'k  II.  ?\  r.r  I .  i;.;tl  hv  putliDg  tlic  bcst  COWS  to  full-blo<;tl  Ayrshire 
:..:'.  ]  J  tiie  ::i::t  r  <all  has  a  small,  longhead;  eyes  not  lar;;e  but  dark 
ir.d  livi!\  ;  !:eek  ]o:ii;'  and  slender,  tapering  toward  the  head ;  shoulders 
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aud  foixi-quuit43r8  li^ht  aud  thiu;  hiiid-qiuu*ters  large  uud  broad,  witb 
skin  loose,  tbiD,  and  soft,  raise  it;  bnt  if  not  possessing  most  of  these 
points,  reject  it  and  try  again. 

Of  the  cows  offered  for  premiiuii  in  ^liddlesex,  the  Jersey  cow.  Lady 
Milton,  had  given  the  first  week  in  Juno  120  qnarti^  of  milk,  bntter  13 
pounds;  first  week  of  July,  milk  144  quarts,  butter,  Id  pounds;  first 
week  in  August,  milk,  115  quarts,  butter.  10  pounds ;  first  week  in 
September,  milk,  107  qnart>s,  butter  15  pounds.  Kept  in  pasture  daring 
June  and  July,  and  in  August  and  SeptombiT  received  green  com  tbdder 
at  night  in  addition.  Yield  in  butter  in  July,  on  grass  alone,  79  pounds: 
from  1st  of  June  to  7th  of  October,  ou  green  feed  without  grain,  293.J 
pounds,  or  an  average  of  nearly  16  pounds  per  week  for  eighteen  w€eb 
and  tbree  days.  In  winter  the  owner  feeds  on  good  hay,  steamed  roots, 
and  com  fodder,  mixed  with  a  small  quantity  of  shorts. 
*"  Jersey  cow.  May  Day,  twelve  years  old,  gave  an  average  yield  of  20 
quarts  of  milk  per  day  during  June  and  July ;  butter,  July  and  August. 
15  pounds  per  week,  from  sweet  cream,  l^'eed,  grass,  ivith  one  qoart 
each  of  meal  and  shorts  per  day. 

James  Thompson,  of  Nantucket,  states  that  from  a  Jersey  cow  three 
years  old  he  had  330  pounds  of  bntter  in  one  year.  The  next  year  he 
had  900 pounds  3  ounces  from  three  Jersey  cows :  and  hist  yeai'he had 
14  pounds  aud  as  high  as  10  i>ounds  per  week  from  one  cow.  Inont 
week  in  November,  21  ]>ounds  were  i>ut  up  from  two  cows,  after  fumkh- 
ing  milli  for  three  families,  and  butter  for  two  families,  not  less  alto- 
gether than  28  pounds  for  the  two  cows.  Tliey  ate  no  moi-c  than  other 
cows,  and  were  fed  on  hay  and  roots,  and  allowed  to  do  their  own 
grinding. 

Sioim. — ^The  committee  on  swhie  of  Middlesex  South  recommend  the 
feeding  of  milk  and  grain  to  swine,  to  be  transfonned  into  manore, 
as  the  readiest  and  cheapest  means  of  supj>lying  to  the  soil  the  proiwrties 
exhausted  by  feeding  milch  cows.  A  thrifty  hog,  fiu*iiished  with  the 
materials,  will  make  a  cord  of  first  quality  manure  in  a  season.  In 
fattening  swine,  the  committee  think  that,  so  far  as  money  profit  is 
concerned,  the  farmer  will  reiilize  the  greatest  net  gain  by  slaughteriBg 
his  hogs  at  the  age  of  eight  to  ten  niontlis.  AV'ith  the  smaller  breeds 
and  thrifty  pigs  he  can  get  a  weight  of  250  to  300  pounds;  while,  a< 
commonly  managed,  the  additional  eight  mouths  add  only  about  W 
pounds;  and  exi)erience  has  shown  that  it  costs  but  a  trifle  more  to 
grow  and  fatten  a  weaned  sjning  ])ig  to  ten  months  old,  than  to  fatten 
a  ten  months'  store-hog  from  July  to  December;  Tinder  favorable  cir 
(•unistaiiees  it  may  cost  less,  and  the  net  ])rolit  be  in  favor  of  the  pips 

A  careful  feeder  put  three  shotes.  fcSutiblk  and  Maclcay,  to  fattenin;: 
July  1,  when  their  weight  was  200  pounds  each.  They  wero  ted5o 
bushels  mixed  gi'ain,  two-thirds  corn  aud  one-third  oat-meal,  costing' 
847  15.  After  five  months-  feeding,  their  dressed  weight  was  395,  381', 
and  .*M3  i)oun<ls.  One  bushel  of  ni(»al  made  nine  and  tliree-quarters 
pounds  (»f  pork,  the  latter  costing  nine  cents  per  ]>ound. 

One  of  the  committed'  bought  three  six-wei^Jts  pigs,  Mackay  aud  Ghci?- 
ter,  in  early  sj)ring;  weight  30  i)oinKls  each.  They  were  fed  40  bushels 
«)f  grain,  two-thirds  corn  and  one-third  oat-meal,  costing  843  78.  Theii 
(lres:3ed  weight,  at  eight  and  a  half  months  old,  was  321,  295,  and  271 
f)oun(ls.  One  bushel  of  meal  made  10  i)ounds  of  pork.  The  pork  cost 
five  and  a  half  cents  per  pound.  In  the  first  case  the  com  cost  seven 
cents  and  the  oats  fifteen  cents  i)er  bushel  less  than  in  the  latter,  mak- 
ing the  advantage  still  more  decided  on  the  side  of  the  pigs. 

The  committee  also  favor  the  use  of  cooked  food  in  fattening.    Expcri- 
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meuts  ((uot4'<l  show  that  Held  feeding  ou  whole  com  nniiiired  ubunhelof 
eom  to  ad<l  eij|;:ht  ]K)uud8  of  tiesh  to  the  animal;  cooke<l  corn  meal  mod- 
oratoly  siilt*^d,  witli  some  whole  corn  fed  after  it>  increased  12  hogs  over 
1(H)  pounds  each  in  seven  weeks,  one  bni^iel  making  a  fraction  over  14 
l>oun<ls  of  tiesh :  four  pigs,  bought  in  April,  at  six  weeks  old,  fed  on 
skim-milk  with  a  hamlful  of  whole  com  to  each  pig  daily  till  July,  and 
afterwards  uneookeil  meal,  two-thirds  com  and  oue-third  oats,  as  they 
v.oiild  l>ear  it,  were  kille<l  at  nine  months  old,  and  weighed,  when 
<ixt»sse(l,  1.104  x>onnds,  average  276  ponnds.  They  ate  01  bushels  of 
iiieaK  costing  $5S  37;  one  bushel  of  meal  making  18  x>onndsof  pork; 
cost  of  iM)rk,  inchidiug  first  cost  of  pigs,  seven  and  a  half  cents  per 
pound. 

Poultry. — The  Middlesex  South  committee  give  the  following  state- 
ments: 1^)  hens,  mostly  Leghorns  and  Black  Hambui^s,  laid  in  ten 
months  10 i  dozen  eggs.  Profits  on  eggs  sold,  chickens  raised  and  sold, 
»S:c.,  i^SO  81 ;  (»xi>enses,  20  bushels  of  com,  $24;  net  profit,  $65  81. 
Fowls  were  allowed  to  nin  at  large,  and  were  fed  well  three  times  a  day. 
Another  lot  of  15  hens  and  one  cock,  mixture  of  Leghorn  and  native 
breed,  laid  ISl  dozen  eggs,  which,  with  16  chickens,  brought  $66  78: 
expenses,  nine  bushels  of  com  and  six  bushels  of  barley,  $18  75;  net 
profit,  ^oS  Oi).  Fowls  nin  at  large^  fed  twice  a  day  in  winter  and  once 
in  summer.  A  fiock  of  113  Brahmas,  in  September,  1866,  increased  to 
1(a3  in  one  year,  l>esides  suppl^\ing  eggs  to  the  simount  of  $232  80;  fowls 
sold,  $75  28,  making,  with  the  50  iuicrease  in  flock,  $408  08;  expenses, 
$145  03 ;  net  profit.  $263  05,  taking  no  account  of  the  droppings  of  the 
chickens.  The  Bristol  Central  committee  recommend  the  Brahmas 
and  Dorkings  for  the  table;  the  Leghorns  and  Hamburgs  for  eggs;  the 
Games 'and  Dorkings,  where  all  qualities  are  required  of  a  high  degree 
of  excellence;  and  if  ])ure  breeds  are  not  wanted,  at  least  a  game  cock 
to  improve  the  stock  of  every  yard. 

DIIAINAGE. 

A  piece  of  rough  pasture  land  in  Essex  County,  two  and  seven-eighths 
acres,  overgiown  with  alders,  birches,  and  huckleberry  bushes,  and  more 
or  less  covci-ed  \Nith  stones,  was  cleared  up  and  underdrained  with  the 
!bllnv»iug  results:  Debtor  account  firom  1863  to  1867,  inclusive,  reached 
sl,5(;G  So,  including  cost  of  land,  $120,  draining,  plowing,  seeding,  har- 
\  csting,  &<*.  Total  receipts  for  the  same  time,  counting  the  land  worth 
sJoO  ill  1SG7,  $2,402.  Profit  $055  for  .the  five  years,  leaving  the  land 
in  good  condition,  thoroughly  imderdrained  three  and  a  half  feet  below 
till*  surface. 

An  acre  of  swani])land,  purchased  for  $17  in  1864,  ditched  and  worked 
at  an  expen.^o  of  $100  for  the  four  years  following,  for  ditching,  manur- 
iiiLT,  cultivating,  harvesting,  &c.,  produced  in  the  same  time  potatoes 
and  Lav  to  the  amount  of  $132,  leaving  the  acre  worth  $100  instead  of 
$17. 

1  li  a  discussion  upon  drainage,  Henry  ¥.  French  expressed  the  opinion 
.hat  uiiv  land,  in  which  water  stands  at  any  season  stagnant  within  two 
or  three  Ivhm  oi'  the  surface,  woidd  be  benefited  bydniinage;  that  tile 
Iraina^f  will  ix^  tt^und  cheaj^er  than  stone,  when  the  former  can  be 
obtained  at  ^lii  \hv  thousand,  delivered;  that,  as  a  general  rule,  the  tiles 
should  Ik-  ]>ut  lour  tWt  deep  if  there  is  fall  sufficient  to  carry  the  water 
Oil*:  aii<l  tliat.  on  ordinary  loamy  soil,  or  in  i>eat  swanijis,  side  drains 
aa.y  Ik*  \.\\{  tliirty  to  foity  feet  apart,  ;md  be  pretty  suit*  of  goo<l  results, 
n  lour  iVii  deep:  the  deeper  they  are,  the  farther  apart  they  may  be. 
Tan  is  ncoiunieuded  for  covering  the  joints;  also  turf  and  saw-dust. 
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In  reference  lo  the  eftects  ol'  dniinago,  Mr.  Bi-owii  romarlced  that  it 
makes  cold  land  wanner,  wet  land  diyer,  dryland  wottor,  heavy  lauii 
lighter,  and  in  Rome  cases  light  laud  more  compact;  and  that  laud  thor- 
oughly drained,  if  it  is  anything  like  hard  land,  can  be  cnltivatedat 
about  one-iiall'  the  cost  of  wet  land.  lie  believed  that  all  lands  have 
inherent  ])owers  of  self-recnpemition.  If  the  land  is  skiminod  over  with  a 
crust,  it  may  remain  so  for  a  hnndred  years,  and  not  bocoine  fertilej  Irat 
remove  that  cnist,  and  get  it  into  a  tine  tilled  surface,  an<l  it  will  improve 
from  year  to  year;  vegetati(m  will  s]»ring  ni>  and  gi*ow  luxuriantly.  Oce 
of  the  ell(*cts  of  drainage  is  to  give  land  a  chance  to  do  something  for 
itself.  That  will  hel])  it  nnich,  witlnmt  the  aid  of  plowiiirr^  manuricg 
or  si'eding.  lie  knew  of  a  meadow  that  had  been  covered  with  hassocks 
from  thn^e  to  ten  inches  high.  A  drain  was  run  throngli  the  entire 
length.  One  side  was  drained  by  lateral  drains,  twenty  foot  apart  and 
four  feet  deep.  In  two  or  thive  years,  without  the'  use  of  a  jilov, 
Duinnre,  or  seed,  every  hassock  disajipeared  from  the  half  so  drained; 
the  ground  became  smooth  and  beautiful,  and  timothy  came  ni>  three  or 
four  feet  high,  and  some  of  the  heads  measured  nine  inches  m  length; 
while  on  the  other  side,  whciv  no  lateral  drains  were  made,  the  Imssocks 
remain  to  this  day. 

MANUUTilS. 

The  Essex  committee  on  this  snbject,  while  acconling  merit  to  gunno 
and  other  high-priced  fertilizers,  say  tliey  mv  beyond  the  reach  of  the 
practical  fuiiner,  who  must  rely  upon  the  barn-yai'd,  the  stable,  the 
]>rivy,  and  waste  animal  and  vegetable  material,  whether  grown  njion  the 
land  or  in  tiie  sea,  all  of  which  should  be  husbaiided  willi  the  utmost 
care,  and  their  volume  and  pov/er  be  multiplied  by  forming  compost  with 
peat,  l(K!m,  and,  in  some  cases,  sand.  As  much  pondrette  can  bo  ni::ile 
iViJiii  a  sin:;l«»  load  of  night-s(iil,  by  making  compost  with  meadow  imid 
cv  muck,  as  can  be  ])nr('hased  for  J?-';")  or  >?:»0,  and  of  as  good  quahry. 
Si'a  m:i:iun'.  consisting  of  k(»]p  and  mosses  or  rock-weed,  when  mixed 
wii!!  an  cjjual  (piantity  of  muck,  v/lil  ma!:?*  co?>i])Ost  equal  to  the  best 
stable  m:i?}ure.  It  is  recommended  tlun  the  mtmuix?!  niaile  during  the 
sunnner  bea])plie<I  directly  to  the  hint!,  and  }^!owed  in  after  harvest,  the 
land  bt^ng  then  plov.ed  iv.ice  in  the  spring  bcfon*  planting.  This  pro- 
C(\sM  wouid  not  be  advisable  on  leachy  land,  but  on  other  soils  it  has 
Won  j)rricticed  with  much  success. 

Tht?  premium  ])ens  of  mannrt*  in  Nantucket  were  made  «])  of  thirty 
brails  ^u  jicat  miid,  fifty  loads  of  sea-weed,  fifty  loads  of  sods  from  rich 
ridges  where  fences  had  been,  and  all  the  refuse  bedding  and  gi'cen  mat- 
ter around  1h(»  fann,  hanled  at  times  when  the  man  and  horse  would 
lave  been  doing  little  else,  together  with  the  dn»ppings  of  four  cows, 
>Me  horse,  one  bull,  and  six  hogs.  The  cost  of  the  peat  mud,  sea-weed, 
ind  rods  was  about  $28.  At  the  end  of  the  eighth  month  there  were 
MUO  cubic  feet  of  manure,  or  !i2()  loa<ls  of  twenty  bushels  each,  at  a  cost 
^f  only  SilS,  aside  from  the  droi)pings  of  animals,  and  equal  in  quality 
^  manuie  for  which  81  per  load  would  be  charged. 

Much'. — Mr.  Smith,  n^portiug  upon  manures,  says  of  muck  that  it  is 
'Specially  adapted  to  forming  compost  with  manure;  and,  when  mixed 
\  itli  ashes,  nnikes  a  compost  nearer  to  stable  dung  than  anything  we 
iav<\  An  experiment  is  given  with  this  mixture,  used  in  the  ibnll  for 
English  turnips.  A  large  portion  of  the  tleld  was  manured  with  a  com- 
lost  of  barn-yard  manure,  the  renminder  with  muck  and  ashes,  four 
^iikIioIvV  ivii»n«  <■/   •rr^MitT- ^'  -^ bnQiioiv  ^*  Tm^pk,    Thc croi) fcrtilizwl wlth 
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the  latter  exceeded  the  other  iu  luxuriance  and  yield.  In  another  instance 
a  tield  of  ten  acres  was  to  be  planted  in  com.  In  the  autumn  450  bush- 
els of  muck  and  1,000  pounds  of  lish  manure  per  acre  were  carted  on  in 
several  piles.  In  the  spring  180  bushels  of  barn-yard  manure  per  acre 
were  mixed  with  the  muck  and  fish,  being  worked  over  three  times. 
The  hind  was  i)lowe(l,  the  compost  spi-ead,  and  harrowed  in.  The  result 
was  70  bushels  of  corn  to  the  acre.  !Mr.  Smith  urges  the  free  use  of 
muck  upon  all  sandy  or  gravelly  soils,  to  be  placed  in  the  barn-yard  and 
mixed  with  manure. 

Hen  manure. — In  speaking  of  the  value  of  hen  manure,  Mr.  Ward 
stated  that  last  season  he  i)lowed  up  about  ten  acres,  and  carted  on 
about  thirty  loads  of  manure  to  the  aero:  and  at  ])lantiug  time  took  the 
hen  raanun^  made  during  the  year,  and  dropped  in  each  hill  as  much  as 
one  would  take  up  in  his  lingers,  the  whole  going  over  about  an  acre. 
The  result  was  a  jield  of  sixty  per  cent,  moi-e  potatoes  on  the  portion 
where  the  hen  manure  was  used  than  with  the  other  manm*e  alone.  It 
was  stated  that  810  worth  of  manure  can  be  made  from  twenty-five  hens 
by  forming  compost  with  peat  or  rich  soil. 

XSW  YORK. 

Tlie  report  of  the  Executive  Committee  of  the  New  York  State  Agri- 
cultunil  Society,  Colonel  B.  P.  Johnson,  secretary,  speaks  favorably  of 
the  agricultural  condition  of  the  State,  and  claims  that,  as  a  whole,  the 
farming  interests  are  advancing;  and  that,  taking  the  State  together, 
the  year  was  one  of  pi*ogre8S.  The  treasurer  reiM>rts  the  average 
total  receipts  of  the  society,  for  each  of  the  ten  years  from  1858  to  1807, 
to  have  been  $14,511  57,  only  $805  of  which  came  from  the  Sttite  treas- 
ury; and  the  totnl  average  yearly  expenses  were  $13,018  08,  making  the 
average  annual  savings  $803  40.  The  aecomits  for  18(J7  show  i^eceipts 
fioni  all  sources,  including  balance  on  hand  at  l)eginnhig  of  year, 
$40,507  00;  total  disbursements  $27,687  4S— leaving  assets  of  the  soci- 
ety $12,010  51,  less  $1,055  subsequently  paid  for  damages  to  fair  build- 
ings by  tonnulo.  During  the  year  rejiorts  were  received  from  fitty-one 
county  societies  and  thirty-live  town  societies  and  fanners'  clubs,  all  of 
which  an*  ai)parently  in  ])rosperous  condition,  pecuniarily  and  otherwise. 

The  volume  contains  elaborate  reports  upon  the  Texas  cattle  disease, 
illustrated  by  colored  plates,  but  the  magnitude  of  the  investigation  pre- 
cludes the  i)resentation  here  of  even  a  summarv'  of  the  results. 

TJIE   LITTLE  FALLS  FARMERS'  CLUB* 

• 

From  the  discussions  before  the  Little  Falls  Farmers'  Club  are  com- 
piled the  following  reports  of  experiments: 

Muck. — Mr.  A.  L.  Fish  stated  that  twelve  years  ago  he  drew  out  3,000 
loads  of  muck,  and  applied  it  at  the  rate  of  fifty  loads  to  the  acre,  piU- 
verizing  and  mixing  it  with  the  soil.  The  result  was  good  crops  with- 
out further  cultivation.  Two  years  later  he  drew  out  4,000  loads,  and 
applied  it  at  the  rate  of  100  loads  to  the  acre,  spread  with  a  plank  to 
which  was  attached  a  tongue  to  hitch  the  team.  The  land  was  planted 
to  corn.  Alter  taking  two  crops  from  the  laud  it  was  put  down  in 
meadow,  and  it  has  prodyiced  at  the  rate  of  two  tons  of  hay  per  acre 
ever  since,  though  before  the  application  it  did  not  yield  one  ton  i>er 
acre.     It  did  not  act  so  quickly  as  manui-e,  but  the  eflect  was  more  lasting. 

Bone  dn^t, — Mr.  lloUingworth  stated  that  fifteen  years  ago  his  farm 
was  considered  a  barren,  worthless  traet,  covered  with  briers,  wet  and 
swain[)y.  lie  first  underdrained,  laying  the  drains  with  stone,  the  main 
line  foiu*  and  a  half  feet  deep,  the  lateral  drains  two  and  a  half  to  three 
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feet  deej),  Si?:teeii  acres  were  i)lowed  iu  the  fall  aud  Ici't  fallow  oue 
year,  when  tlie  refiuse  of  8,000  head  of  cattle  wasdi-awii  upon  it,  coiisi^t- 
iiig  of  the  waste  from  the  kettles  after  boiUiij:^  the  fat,  and  other  retuse 
parts  of  cattle  used  in  soap  manufacture.  Part  of  the  lot  was  then  cov- 
ered to  the  doi)th  of  five  inches.  The  next  spring  it  was  plowed  and 
harrowed,  and  in  th(»  fall  sov.n  to  rye.  The  winter  was  nufavorableta 
winter  Ki'ii^»i  iiii^l  i»  the  sjuinjc  scarcely  a  blade  of  rj'c  could  be  seen; 
but,  as  the  season  progressed,  it  bej:fan  to  showitself,  and  the  result  was 
a  line  crop,  the  straw  p:i'()win{2:  seven  feet  two  inches  Lig^h.  The  grain 
averaj^'ed  about  52  bushels  to  the  acre,  02  pounds  to  tho  bushel,  flav- 
injx  been  s(»eded  to  fO'iiJ^s  at  the  same  time  v/ith  the  rye,  a  f^od  crop  was 
cut  that  fall :  and  evcTv  year  since  the  land  has  produced  liea\T  crops 
of  glass  with  no  additional  maniuing.  Tlie  grass  is  chiefly  tiniotliy,  and 
the  lirst  cutting  yields  three  and  a  hidf  tons  i)er  acre,  with  a  large  sec- 
ond crop.  Tiiough  in  gi-ass  seven  years,  the  land  is  just  as  proiluctive 
as  at  lirst. ,  Mt.  H()lling\vorth  has  00  acres  in  gi'a^ss  fiom  which  he  bad 
the  following  cash  receipts  in  1807  :  Six  tons  at  $22,  50  tons  at  $14, -*9 
tons  at  $15,  and  15  tons  at  $20 — 81,507;  to  which  must  bo  added  34  tons 
consuuKMl  on  the  place,  making,  at  $15,  $510,  or  a  total  of  §2,077.  He 
has  ai)plie(l  ground  bones  at  the  rate  of  70  bushels  to  the  acre.  P'l'om  14J 
of  t\w  10  aci'(\s  above  inferred  to  were  taken,  in  1807,  at  lirst  catting,  39^ 
tons,  cut  21st  June.  A  st^cond  crop  of  four  large  loads  wa«  taken  ftom 
two  and  a  ludt*  acres,  the  remainder  not  being  cut. 

Eoiicd  vs.  vnrotfed  manure. — Judge  Owen  owned  twelve  acres  of  the 
j>oorest  land  on  the  Mohawk.  lie  applied  400  loads  of  fresh  or  rav 
stable  munare,  with  but  little  improvement  to  soil  or  crops.  He  then 
])ut  on  l.O'.K)  yards  of  well  rotted  dung  which  had  been  accumalating 
tor  live  years,  making  a  solid  mass  of  rich  maniuv.  The  field  became  a 
garden  l)y  this  treatment,  and  illustrated  the  superioiity  of  rotted  over 
unrotted  manures. 

lAquid  manure. — About  fourteen  square  rods  of  the  lot  referred  to  was 
jilanted  with  m{»lons.  The  ]>lants  came  uj),  but  the  sun  dried  and  hard- 
(»ned  the  ciay,  tnid  the  vines  di<l  not  thrive.  A  wheel  ban*ow  load  of 
thoroughly  (lec(>ini)()se(l  dung  was  then  taken  from  the  center  of  the  pile, 
iiud  thrown  into  a  barrel  of  water.  15y  watering  the  plants  vrith  this 
litpiid,  they  began  to  grow  vigorously.  They  were  thinned  out  to  two 
in  a  hill,  and  the  application  continue<l,  the*^  baiTcl  being  refilled  with 
water  and  iimnure  from  time  lo  time.  AVhen  the  plants  got  fairly  under 
way,  they  !a:i(le  a  growth  often  inches  in  twenty-four  hours,  eventually 
covered  iill  \\ii\  gixmiid,  and  made  an  enormous  yield.  One  of  the  inei- 
Oils  weighed  2SA  pounds,  and  six  others  weighed  120  i>ounds.  The 
patch  supi)lied  the  family  through  the  season,  and  in  the  fall  half  a 
dozen  wagon  loiuis  of  unripe  merlons  were  taken  otf.  The  owner  thinks 
the  licpiid  from  fn\5h  manure  of  not  much  account — it  must  be  perfectly 
decom])osed. 

Foot-rot  in  coirs. — For  a  dozen  years  or  more  the  cows  of  Ilerkiiner 
iind  adjoining  counties  have  been  troubled  more  or  less  with  foot-rot. 
The  disv»aso  makes  its  appearance  sometimes  between  the  claws  of  the 
foot,  often  in  the  hc(*l,  and  extending  uj)  tin*  h'g,  <»auses  extreme  lame- 
ness, loss  of  llesh  and  loss  of  milk.  It  olten  runs  through  a  whole  dairy, 
Mud  its  ap]>e:ir;i:i(M'  is  1  upcoming  evcMy  year  more  common.  -Mr.  Whit- 
man stilted  thai  iii' ii;i<l  fouml  an  efiicicMit  remedy.  lie  makes  an  oiat- 
ment  of  lard  and  ic<l  j)reci|)it:itr,  one  pnrt  of  the  latter  to  four  of  the 
former,  (o  bo  iip]>licd  to  the  allected  parts  nn<l  rubbed  in;  or  in  bad 
cases,  when  tiie  disi*ase  is  in  the  heel  and  upon  the  leg,  worked  in  by 
holding  a  hot  iron  neai'  the  fot)t.     The  foot  should  be  cleaned  before  thSe 
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iipplicatioii,  by  washiup^  well  ^mth  soap  and  soft  water.  One  applica- 
tion if  thonmgb,  will  generally  effect  a  cure;  but  if  all  i>art«  are  not 
I  cuched  by  the  ointment,  a  second  application  should  be  made  in  forty- 
iMght  hours. 

Profits  of  dairy  farms. — Mr.  Myers  makes  the  following  estimate  of 
ivceipts  and  exx>enditnres  of  a  dairy  fann  in  Herkimer  County : 

Receipts:  45  cows,  averaging  400  pounds  of  cheese  i)er  cow, 
18,000  pounds,  sold  at  $14  30  i>er  100  pounds $2, 574 

Kxpenses:  Labor  and  taxes  $1,126;  interest  on  land  at' $75  per 
acre,  $980 ;  interest  and  depreciation  on  45  cows  at  $60  each, 
10  per  cent.,  $270;  keeping  team,  $150;  repaii's  to  buildings 
and  utensils  $100;  incidentols,  $50 $2, 676 

Loss  on  the  business $102 


^li*.  iMyers  says  there  are  many  expenses  not  enumerated,  while  the 
interest  and  depreciation  of  stock  are  too  low.  The  total  receipts  of  a 
ilairy  farm  of  8iJ  acres  and  20  cows  are  ^ven  as  $1,271  32.  Expenses, 
making  no  account  of  the  land,  female  labor  or  superintendence  of 
owner,  $1,305;  loss,  $34  33.  Another  dairy  of  50  cows:  Products, 
S2,800;  expenses,  throwing  out  the  interest  on  farm,  family  services, 
&c^  $2,544. 

ISuffalo  grass. — ^Mr.  Uanis  Lewis  exhibited  samples  of  grass  he  had 
found  in  Wisconsin  under  the  preceding  name,  and  which  he  considered 
the  most  valuable  he  had  seen  for  grazing.  He  found  it  growing  over  an 
area  of  90,000  square  miles.  It  grows  in  tufts,  like  orchard  grass,  and 
stock  cat  it  greedily.  AVhen  cut  for  hay  it  will  give  two  crops  ot  two 
tons  each  in  a  season,  the  second  crop  growing  and  maturing  from  the 
last  of  June  to  the  25th  August.  The  plow  is  fatal  to  it.  It  grows  in 
all  soils,  stands  frost  well,  and  is  enduring.  Wlien  designed  for  hay  it 
i^hould  be  cut  twice. 

IndianmealforhuttermaJchig. — Judge  Owen  said  that  he  found  no  ground 
feed  so  good  for  butter  making  as  In£an  meal ;  he  had  made  a  number  ot 
exi)eriments  in  feeding,  and  the  best  results  were  obtained  by  feeding  it 
dr>'.  In  this  state  the  animal  took  it  slowly,  moistening  it  with  saliva 
and  thoroughly  masticating  it.  In  feeding  it  wet,  he  thought  it  passed 
directly  to  the  third  stom.ach,  and  hence  was  not  i)roperly  assimilated. 
He  had  experimented  with  a  large  cow  of  the  Holdemess  breed,  to  see 
how  much  meal  could  be  fed  with  profit,  and  found  that  two  quarts  twice  a 
day  was  all  she  would  bear.  This,  in  addition  to  hay,  brought  down  the 
milk  in  large  quantities.  By  such  feed  this  cow  yielded  fourteen  pounds 
of  butter  per  week.  Her  highest  product  was  forty-one  pounds  in  fif- 
teen days,  besides  thirty  quarts  of  milk  used  in  the  family. 

PROGRESS  OF  A3II:RICAN  DAIRYING. 

31r.  X.  A.  AVillard,  in  a  review  of  the  progress  of  American  dairying, 
states  that  Herkimer  County,  !New  York,  is  the  oldest  dairy  district  in 
America,  the  first  cheese  dau'y  being  established  there  nearly  eighty 
vears  ago.  The  American  dairv  now  represents  a  capital  of  more  than 
$000,000,000.  The  cheese  product  of  18G7  sold  for  $25,000,000,  and  the 
butii  r  product  for  more  than  $100,000,000.  In  1804  the  butter  product 
of  Iscw  York  alone  was  nearly  85,000,000  pounds,  and  the  cheese 
72,000,000  pounds — the  value  of  the  two  products  being,  at  a  verj^  mod- 
erate estimate,  more  than  $50,000,000.    The  wheat  crop  of  the  State  in 
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1804  was  0,000,000  bushels,  oats  19,000,000,  lye  2,000.000,  barley  3.000,000, 
and  corn  17,000,000.  The  product  of  the  Now  York  dairies,  tbererore,8olil 
for  more  than  tlie  entire  ^'uin  cro])  of  the  Suite.  The  wool-clip  tliat 
year  was  not  quite  10,000,000  pounds,  which,  at  $1  per  poiiud,  amounted 
to  less  than  one-fourth  that  from  the  dairy.  If  wo  add  the^daeof 
the  pork  made  from  wlK\v,tlie  calves  raised,  and  the  l)eef  and  milk  sold, 
we  can  iiardlv  place  the  annual  product  from  the  dairy  farms  of  Jfew 
York  below  9100,000,(HK). 

In  1810  the  value  of  the  dairy  i)rodncts  of  New  York — butter,  cheese, 
and  milk — was  estimat(Ml  bv  the  United  States  census  at  onlv  $10,490,000; 
and  i?i  all  the  States  about  8:54,000,000.  In  18i>0  the  product  of  butter 
in  all  the  States  and  Ti^ritorics  was  ♦'$13,345,300  ]>ouiids,  Jind  the  cheese 
105,535,803  pounds.  In  ISOO  th(»  butnT  luoducthad  reached  409,681,372 
pounds,  and  the  cheese  103,003,0-7.  The  value  of  these  products  in 
ISOO  could  not  have  been  l(»ss  than  8200.000,000.  The  cheese  ju-oductot 
1807  is  estimated  at  2(M),o:)-),O0O  pounds,  lialf  of  which  was  made  in  Sew 
York. 

The  cheese  product  of  Great  TJritain  in  1807  is  estimated  at  179,000,000 
pounds.  The  amount  of  Dutch  cheese*  sent  to  England  in  18C0  xm 
80,000,(><^0  pounds.  An  approximate  estimate  of  the  annual  consump- 
tion of  cheese  in  Great  Rritaiji  is  300,000,000,  as  follows:  Uome-make, 
179,000,000  ])ounds;  from  Holland,  80,000,0(H)  pounds:  fi-om  the  United 
States,  50,()(KMM)0  pounds. 

The  consumption  of  cheesein  thel'nited States aiul Canada isestimated 
at  about  100,000,000  pounds  pc^- annum.  This  makes  4G0,(XH),()00 i)onnds 
for  Great  Britain  and  xVnJcriea.  A;rJiinstthisdemand  wehave  170,000,000 
pounds  made  in  Great  Britain,  L'00,000,000  ptmndsin  the  United  States, 
and  15,000,000  pounds  in  Canada— total,  304,000,000  pounds.  Deficiency 
for  the  su])ply  of  tin*  two  nations,  75,000.000  pounds.  It  is  stated  that 
France*  is  competin«»- Willi  Eni[;'land  for  Dutch  cheese,  which  must  decrease 
the  imports  into  (rreat  IJrilain  from  that  source.  On  the  other  hand,  Swe- 
den is  enteriii<:!^  the  field  as  a  dairy  district,  and  will  hereafter  compete 
with  the  United  States  in  the  English  nmrkets.  All  these  facts  seem  to 
indicate*  that  there  is  ilan^er  of  pushinji,^  the  cheese  dairying  of  Ameiica 
beyond  ordinary  consumptive  limits. 

In  regard  to  the  quantity  of  ch(»ese  needed  abroad,  the  secretary  o1 
the  Loiulon  Board  of  Trade  writes  that  the  Americans  shoidd  bear  in 
mind  the  fact  that  Great  Britain  doubles  in  po]mlation  every  forty  years; 
and  hence  the  consumptive  dc»mand  for  cheese  will  increase  in  that 
proporticm.  This  consideration,  with  the  fact  that  there  is  great  proba 
bility  of  a  very  impoitant  decrease  in  the  nmnufacture  of  English  cheese 
from  year  to  year,  gives  hope  that  the  dairying  business  may  be  sus- 
tained in  this  country  if  our  pjeo])le  continue  their  ettbrts  to' improve 
the  quality  of  both  butter  and  cheese. 

/Vi»rLE  cuLTURi:,  ITS  iMjOFiTfc?,  i:to. 

During  the  discussions  at  the  State  Fair,  jMr.  U.  T.  Brooks,  of  Wyo- 
ming County,  read  a  pa  per  advocating  the  enlarged  cultivation  of  apples 
in  the  State  of  New  York,  as  one  of  the  best  means  of  aagmeotiag 
healthy  human  1'<kkI,  in  which  he  ex])ressed  the  opinion  that  by  no  pro- 
cess can  so  mu<'h  nutriment  be  so  chea]>ly  extracte<l  from  four  square  rods 
of  ground  as  by  i)lantingan  a]>ple  tree  in  the  center,  and  giving  itgood 
cultivation.  In  com])aring  the  products  of  various  crops,  Mr.  Brooks 
stated  that  General  Mills,  on  the  Genesee  Flats,  once  raised  47  budiels 
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mill  11  i)imiKls  of  wboatto  ibo  acre  on  80  acres;  Captain  Scott,  of  Wyo- 
!iii:i;r  romit.v,  about  1822,  raiseil  500  bushels  upon  10  acres;  ard  Simon 
McK(»nzic,  of  Cahnlonia,  00  bushels  to  tho  acre.  General  Mills  is  said  to 
have  raisi'd  115  buslids,  and  John  Shelden,  of  Livingston  County,  IIG 
bushels  of  sIicUcmI  corn  to  the  acre.  One  hundred  bushels  of  oats  have 
beiMi  ])roduced  frcipiently,  and  400  bushels  of  potatoes.  Paul  C.  Sprague, 
of  CoviiiJjTton,  raised  at  the  rate  of  700  bushels  to  the  acre.  Onions 
li:ne  been  raised  at  about  the  same  rat(»,  and  carrots  may  be  estimated 
at  doul.le  that  <iuantity.  He  estimated,  as  the  lar;jfest  possible  yield, 
rorn  at  140  l)iishels,  wheat  at  (50,  iK)tatoes  at  700,  and  caiTots  at  1,400 
nus]n*i'.  Ill  the  acie.  This  wouhl  give  .3^  bushels  of  corn,  IJ  of  wheat, 
17|V  of  potafoes;.  or  .35  of  canx)ts  to  four  rods  of  pjound.  Mr.  Dodge 
piikod  00  liuslu^ls  of  a]>pies  from  a  tree  in  Maryland,  12  miles  from 
\Vas!ii:i,mon.  .Major  liiimphry,  of  liOchester,  New  York,  reports  a  tree 
lliat  ;r:ive  75  bushels  at  a  single  picking.  Will  any  one  deny  that  75 
bushi'ls  of  M]»j)lcs  are  ccpial  in  nutritive  value  to  lih  bushels  of  corn,  li 
of  wh:»at,  17.1  of  ])otatoes,  or  35  bushels  of  carrots"*  Colonel  Ilannuni^ 
of  CJenc*s(?c  County,  [lifkcil  lh)m  one  tree  in  IMassachusetts  at  least  80 
bushels  of  a])pics;  lunl  a  tree  in  Duxbury,  Massachust^tts,  bore  in  a  single 
season  121 A  bushels.  These  are  comparisons  of  extreme  i)i*oducts  of  all 
the  cro})s  nanuMl. 

jMr.  Di-ooks  then  compared  ordinary  yields.  Potatoes  have  been  con- 
sidered the  cheapest  food  in  genend  use,  but  of  late  yeai*s  the  average 
yield  has  l)ecn  less  than  100  bushels  to  the  acre.  Wheat  will  not  exceed 
15,  and  corn  35  bushels  to  the  acre.  The  orchards  of  western  New 
York,  taking  on«'  year  with  another,  good  culture  \Niih  bad,  will 
averagi>  four  busiiels  to  the  tree,  or  100  bushels  to  the  acre.  So  we  have 
over  \h  iuishel  of  apples  for  one  of  potat(H»s,  4i  for  one  of  com,  and 
lO.V  for  one  of  whe:it.  The  comparative  value  is'an  open  question,  but 
the  api»les  in  tliis  com]>arison  arc  gi-eater  in  luitritive  value  than  either 
the  wheat  or  the  potato<*s.  (.'orn  is  nutritious  and  productive  in  an  emi- 
nent <legree,  but  4A  bushels  of  apples  are  about  equal  to  one  of  corn: 
and,  for  the  ]>urpose  of  mixing  with  dry  or  concentrateti  food,  the  apples 
are  juefe ruble.  For  tW*ding  cows  or  hogs,  he  wouhl  l)oil  or  steam  two 
bushels  of  a])plos  to  one  of  meal,  and  nither  than  feed  meal  clear,  would 
exchange  one  bushel  (»f  com  for  4.J  of  apples.  In  addition  to  the  100 
bushels  of  ap]»les  per  acre,  it  should  be  rememl>ered  that  crops  of  grass 
and  grain  me  also  grown  on  the  land.  Apples  need  the  ground,  the 
whole  of  it,  and  all  it  contains;  but  the  ixwts  and  branches  of  the  trees 
are  haggle<i  and  mangled,  and  the  soil  is  exhausted  in  the  production  ot 
<»ther  <'i'o])S. 

in  referenet*  to  tlie  aclua!  profits  of  apple-growing,  Mr.  Brooks  said 
that  iheir  orehards,  in  lull  bearing,  yield  an  average  of  one  barrel  of 
marketable  truit  to  the  tree,  the  yield  depen<ling  greatly  upon  the  kinds 
of  IVuii.  as  well  iv;  upon  the  vigor  and  healthfulness  of  the  trees.  The 
Spit/.euburir,  Fall  Pi])i)in,  Yellow  B«»llrtower,  Fameuse,  and  other  highly 
<\steeui(Ml  varieties,  are  now  seldom  plaute<l,  bei*ause  they  yield  a  light 
proilr.ct  or  tlu'  fruit  is  imperiect,  while  the  IJoxbury  Itusset,  Baldwin, 
(ire^'niIli^  fwc'nty  ounce  ai)ple,  Tolman's  Sweeting,  butch  Pippin,  &c., 
bear  mu«*li  'oetier.  The  average  price,  for  the  last  ten  years  at  Cuyler- 
vilh*.  i»:i  the  (Jenest»e  Valley  canal,  has  been  82  per  barrel  in  the  fall,  and 
$2  so  ill  the  s]>ring.  Forty  trees  to  the  acre,  yielding  one  barrel  each, 
W4»ul(l  uive  in  the  fall  $80  ])eracre;  if  sold  in  the  spring,  $112.  One 
man  nejir  t lint  ])l:!ee  has  just  sold  his  crop  of  seven  acres,  2,200  barrels, 
nettinir  sr».(;oo,  or  r.early  81,000  per  acre.  An  acre  in  grass  would  not 
give  more  tlum  J?  12,  or  in  corn  or  wheat  more  than  825.    Should  the 
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yield  be.  i'educo<l  to  uuo-balf  barrel  to  the  tree,  apples  would  ntill  bethe 
inost  ])rofitahlo  cro]).    Mr.  Brooks  claimH,  however,  that  the  yield  of 
the  orchards  can  be  doubled  by  ^ood  cultivation,     lairge  yields  aie 
uot  uncommon:  thiity-three  bushels  were  picked  from  a  tree  in  Middle- 
bury;  four  trees  of  Greening,  in  Ijo  Koy,  yielded  160  bushels;  one 
Baklwiu  tree,  in  Perry,  yielded  42  bushels,  which  were  drawn  at  ooe 
load,  and  sold  lor  $g6  ;  the  product  of  two  trees,  iu  Middlelrary,  sold 
for  ijlOO;  in  1805  the  product  of  80  trees,  growing  on  three  acres  in 
Alexander — 1,050  bushels — sold  for  $1,575;  the  fruit  from  SStieeflof 
the  i^orthern  Spy,  in  Middlebui^',  sold  for  $900;  from  50  trees,  in  Hess 
lioad,  in  1805,  the  owner  sold  2SS  bushels  for  ^465;   in  186G,  ihNn  the 
same  trees,  144  bushels  were  sold  for  $187 ;  and  last  year'  408  bushebs 
were  sold  for  $4l*J.    This  orchard  occupied  less  than  two  acres,  and 
gave  an  average  of  six  bushels  to  the  tree  for  the  three  years.    Thwe 
men  in  Newfane,  in  1867,  sold  2,700  baiTels  of  apples.     One  of  these 
men  has  ten  acivs  in  orchard — ^mostly  grafted  ten  or  twelve  years  ago- 
near  the  lake  shore;  soil  a  gravel,  six  feet  deep,  with  clay  benratfa; 
timl)er,  oak  and  chestnut;  titles  i)runed  lightly  every  year;  distanoe 
apart,  twonty-soven  feet;  he  crops  every  year  with  corn,  barley,  or  oats; 
plows  live  inches  deep,  and  manures  every  third  year  with  forty  loads 
bam-vard  manure  to  the  acix?.    This  orchard  vielded  *M0  barrels  in  1865, 
selling  for  $1,020;  300  barrels  in  1800,  $1,422;   750  barrels  in  1867, 
$2,002;  average  ])er  acre  for  the  three  years  47  baiTels,  $170  jieracre: 
crops  liglitthe  last  three  years.    Eighty  trees  in  Covington,  in  186^1. 
yielded  8550  worth  of  fruit,  or  $100  per  acre.    This  orchard  is  trimmed 
every  year,  and  plowed  and  manured  every  other  year.    A  foor-acre 
orchard,  at  Youngstown,  yielded  500  barrels  in  1867 — one  of  the  trees, 
a  Greening,  over  fifty  years  old,  ^^ielding  20  barrels.    Twenty  trees,  in 
York,  produced  10,'5  barrels  of  marketable  apples  in  1865,  which  sold  fiw 
$779  50.    A  forest,  about  forty  rods  distant,  incloses  this  orchard  on 
three  sides,  north,  east,  and  west.    From  six  acres  of  orchard,  in  Beth 
anv,  Genesee  Countv,  there  were  sold,  in  1802,  750  barrels  of  apples  for 
82,370;  in  1803,  .540  barrels,  for  $1,790;  in  18(14,  000  barrels,  for  $2,100; 
in  1805,  810  barrels,  for  $4,500;  1800,157  baiTcls,  for  $863;  1867,670 
barrels,  $3,000 — leaving  over  $400  per  acre  during  the  whole  time.   This 
is  an  old  orchard ;  lor  ten  years  after  it  came  into  bearing  it  was  allowed 
to  take  care  of  itself,  and  during  those  years  it  did  no  better  than  ordi- 
nary orchanls;  a  ncAv  course  was  adopted;  it  was  annually  and  pru- 
dently trimmed,  hea\ily  manured,  plowed  yc>Ty  shaUow,  and  left  for 
another  year;  then  cross-plowed  and  harrowed,  and  Rufiered  to  lie  two 
years  without  being  cropped;  the  same  process  was  then  repeated,  with 
the  results  stated.    A  neglected  and  unfruitful  orchard,  in  Ibivilion,  was 
triimued,  maiuired,  and  plowed,  when  it  bore  abundantly — ^the  seven 
acres  yielding  its  owner  $0,000  in  six  years.    An  orchard  of  100  old 
trees,  that  did  not  yield  over  20  bairels,  changed  hands  three  years  since, 
when  it  was  manured  regularly  and  heavily,  pruned  annually,  and  the 
lirst  year  it  yielded  50  barrels, "the  second  1>2  barrels,  and  last  year  130 
barrels.    Five  years  ago  a  farmer  piled  his  manure  in  his  orchard  between 
two  large  Twenty-ounce  Pippin  trees,  which  had  borne  only  every  other 
year,  and  then  not  over  from  seven  to  nine  bari'els;  since  the  mannre 
deposit,  they  have  bonui  every  year  from  1 1  to  21  barrels. 

In  reference  to  varieties,  ^Ir.  I5rooks  says  the  Koxbury-Russet  is  their 
best  keei)ing  apple,  and  if  i)ro])erly  grown,  carefully  preserved,  and  held 
to  the  proper  time,  will  yield  more  money  than  any  other  apple.  It  is 
hardy,  and  yields  abundantly.  The  Xoithern  Spy  is  an  abundant  bearer, 
but  requires  a  better  soil,  more  pruning  and  thiiuiing  of  fruit|  and  does 
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uot  yield  so  many  luurketable  apples.  Tho  Baldwiu  gives  more  fruit  per 
tree  tit  for  uiarket  than  auy  other  prominent  apple;  and  at  least  nine- 
tenths  of  all  the  apple  trees  set  in  Western  New  York,  dnring  the  last 
ten  years,  have  been  Baldwins  and  Kussets.  Every  x>erson  who  has  an 
acre  or  two  of  land  should  have  two  trees  each  of  the  Early  Harvest, 
Early  Joe,  Sweet  Bough,  Bed  Astrachan,  Maiden's  Blush,  Fall  Pippinj 
liambo,  Fameuse,  Melon,  Bed  Canada,  Peck's  Pleasant,  Swaar,  Primate, 
8pitzenburg,  and  Northern  Spy — ^raise  a  few  apples  for  their  quality, 
even  if  the  jield  is  light.  Plant  largely  of  the  Greening,  Twenty-ounce, 
Wine  Ap]>le,  Gravenstein,  Peck's  Pleasant,  Wageder,  Tolman's  Sweet- 
ing, and  Dutch  Pippin;  but  tho  larger  shai-e  should  be  the  Bnsset, 
Baldwin,  and,  where  tbey  do  well,  the  NortheiTi  Spy. 

ABORTION  IN  COWS. 

The  report  of  Dr.  J.  C.  Dalton,  commissioner  of  tho  New  York  State 
Agricultural  Society  for  the  investigation  of  abortion  in  cows,  states, 
that  the  entire  number  of  sub-reports  received  was  4,250,  from  the 
States  of  New  York,  Massachusetts,  Connecticut,  Bhode  Island,  New 
Jersey,  Pennsylvania,  Ohio,  Michigan,  Illinois,  and  Iowa,  including 
l,577"insi>ectors'  reports  on  farms  personally  visited.  From  all  the 
States  named,  cases  of  aboition  among  cows  have  been  reported;  but 
only  in  New  York  and  Massachusetts  Imve  they  been  sufficiently  numer- 
ous to  excite  general  attention.  In  Pennsylvania  they  were  found  in 
Chester  and  in  Cumberland  Count>',  reaching  ten  iier  cent,  of  all  the 
cases  of  pregnancy  reported.  In  Ohio,  Illinois,  Michigan,  and  Iowa,  there 
liave  been  comparatively  few  cases.  In  New  York  information  has  been  re- 
ceived from  forty  counties,  reporting  49,749  cases  of  pregnancy,  from  May 
1 ,  1860,  to  May  1, 1867,  and  :i,574  abortions — a  little  over  live  per  cent.  The 
maladj'  is  not  gonenilly  prevalent  in  an  active  form,  even  in  New  York. 
In  ten  counties  thei^e  was  not  a  single  abortion  among  G41  cases  of  preg- 
nancy. In  twenty  counties,  reporting  10,804  case«  of  pregnancy,  and 
601  abortions,  the  ]>ercontage  of  abortions  for  each  county  varied  from 
five  to  less  than  one  per  cent. ;  and  in  tho  remaining  ten  counties,  report- 
ing 29,'3U4  ]>repian('ies  and  1,913  abortions,  the  pei*bentage  varied  from 
above  five  to  t<*u  ]kt  cent.  There  were  only  live  counties  in  which  the 
proportion  of  abortions  was  above  seven  per  cent.,  viz.:  Queens,  seven 
and  a  half  i>er  cent.;  CUnton,  eight  ])er  cent;  Otange  and  Madison, 
nine  per  cent.;  and  Lewis,  ten  i>er  cent.  In  Oneida,  Otsego,  Herkimer, 
Ijcwis,  and  St.  Lawience  abortions  have  occurred,  in  small  numbers,  as 
tar  back  as  18r>2.  In  1800-^01  the  number  showed  a  marke<l  increase, 
amounting  to  L'51,  which  lias  been  rapidly  increased  until  in  1800-'67 
the  number  was  l',214. 

The  results  obtained  by  the  commission,  so  far  as  it  has  l>een  able  to 
rxtend  the  investigation,  may  be  summed  up  as  foUows: 

1.  Abortion  exists  as  a  serious  malady  in  some  i>arts  of  Nev/  York  and 
Massachusetts,  and  in  one  or  two  localities  in  Pennsylvania.  It  is  very 
ijire,  or  entirely  absent,  in  Ohio,  Illinois,  Michigan,  and  Iowa. 

L*.  In  New  York  the  annual  number  of  abortions  among  cattle  has 
«<>iisi(leral»ly  increased  since  1800-'G1.  At  present  the  number  of  abor- 
tions for  the  entire  State  is  about  live  per  cent,  of  the  whole  number  of 
(uws  with  eall*. 

o.  The  pre\alenee  of  abortion  is  not  proi)ortionate  to  the  nOative 
extent  of  butter  and  cheese  production  in  the  afflicted  districts. 

4.  It  is  not  more  prevalent  among  good  milkers  than  nnioiig  ordiniuy 
milkers. 
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5.  It  ia  not  more  common  in  flrst  pregnancies  than  in  tuib^eqaem  ones. 

G.  It  happens  most  frequently  in  the  sixth,  the  seventh,  or  the  eijjhth 
month  of  pregnaiMjy,  and  in  the  month  of  Decc*mber,  Jaiiuai-y,  or  FeJ)- 
ruary. 

7.  In  all  probability  it  i.s  not  duo  to  exposnro  to  cold,  or  to  insiulicieDt 
stabling  of  any  kind 

8.  It  is  not  more  ])revalent  among  cows  impi*cguated  at  the  a^^e  of 
one  year  or  eighteen  mouths  than  ainong  those  impi^cgnatcil  at  a  later 
period. 

9.  J t  is  more  frequent  among  cows  which  have  been  iuinreguated  liy 
two  or  three  year  old  bulls  than  among  those  impregiiatccl  by  yearling 
bulls. 

10.  It  is  not  due  to  inflammation  of  the  uterus,  nor  to  any  marked 
change  in  the  generative  organs  except  a  stoppage  of  the  circulation 
and  an  aiTest  of  development. 

il.  It  is  probably  not  owing  to  any  defect  in  the  original  form  of  the 
fcBtus. 

13.  Aborting  cows  are  more  liable  to  miscariy  the  following  year  than 
those  which  have  never  been  aliectod. 

13.  The  early  separation  of  the  calf  li*om  tlie  cow  do^a  not  seem  to 
have  any  injurious  influence  in  producing  snbsequent  abortions. 

14.  Abortion  is  a  disease  which  is  exti'emely  local  in  character,  and 
confined  for  the  most  part  to  particiUar  farms. 

15.  The  large  majority  of  farms,  even  in  the  affected  districts,  are 
&ee  from  the  disease,  while  ui)on  a  few  farms  the  i)ercentage  of  abortion 
is  high,  and  the  disease  destructive  in  its  eliects. 

16.  Farms  afi'ected,  and  those  unaffected,  often  lie  in  close  ])roziiiiity, 
with  no  marked  difference  in  physical  situation,  or  in  the  treatment 
which  the  cattle  receive,  to  account  for  the  difference  in  the  prevalence 
of  abortion. 

17.  It  is  probable  that  abortion  is,  in  many  instances,  imported  into 
the  affected  farm  by  cows,  purchased  while  with  calf,  coming  from  in- 
fected districts,  or  even  from  localities  where  the  disease  is  not  known 
to  exist. 

TUK  niSTORY  OF  THE  PLOW. 

In  a  very  elaborate  report  on  plows  and  plowing,  occupying  aboot 
two  himdred  and  seventy  pages  of  the  volume,  J.  Stanton  Gould,  the 
chaii'man  of  the  committee,  traces  the  use  of  the  i»low,  in  agricultiural 
operations,  back  to  a  very  n*mote  antiquity,  and  notes  in  detail  the  pro- 
gress and  improvements  in  this  implement  up  to  the  present  day..  The 
Book  of  Job,  the  most  ancient  writing  of  the  Old  Testament,  begins 
with  an  ailusiou  to  the  plow,  and  Mi\  Gould  gives  copies  of  scolptnres 
on  ancient  monuments  which  date  back  four  thousand  years.  It  is 
stnmge,  in  view  of  the  antiquity  and  importanc^^  of  the  plow,  that  its 
construction  should  have  received  so  little  attenti«/n  from  scientific  men, 
and  the  princi])los  ui)on  which  it  acts  should  have  l^een  so  little  observed 
by  those  who  habitually  use  it.  The  only  special  vreatisc  upon  it  known 
to  us  is  the  work  of  Small,  published  late  in  the  last  century,  and  even 
that  gi\  es  very  little  of  its  history  or  its  theory,  i  eing  moiiuy  devoted 
to  practical  details. 

The  report  states  that  there  are  423  establisitments  in  the  United 
Stat(»s  for  the  manuiai*ture  of  plows,  hiin-ows,  nnd  cultivators,  the 
annual  pro<lucts  of  which  reach  a  total  value  of  fi:i,855,248,  and  about 
two-thirds  of  this  amount  are  Ibr  plows,  in  nuiul>cr  about  185,500,  for 
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domestic  use.  The  annual  export  of  plows  is  estimated  to  reaeh  in  value 
$300,0()(),  which  mip:lit  easily  be  increased  ten-fold.  The  ])h>win;2:  of 
the  land  under  cultivation  in  the  United  States,  estimated  at  80,000.000 
acres,  requires,  accordhi^  to  estimate,  the  labor  of  1,000,0(K)  teams, 
either  of  oxen,  mules,  or  horses,  for  80  days  in  the  year;  and  the  aveiufje 
value  of  the  labor  of  the  men  and  teams  requin»d  for  this  ]>urpose  is 
i-eckonedat  not  less  than  82  60]>er  day  for  each  plow,  makiniir  the  agjo'c- 
frate  cost  of  the  plo^in^?,  each  year,  to  be  5J2(K>,000,000.  It  is  shown  in 
the  report  that  there  is  a  diiference  of  i>ower,  required  to  p^ui'orm  the 
siime  amount  of  work  by  ditlei'ent  plows,  amountinp:  to  forty-six  per 
cent.,  as  showni  by  careful  trials  in  Eu^j^laud  ;  and  to  forty -two  per  cent^, 
accordin^j  to  the  trials  instituted  by  this  society  in  1850.  It  follows  from 
this  that,  if  the  plow  having  the  lij^htest  draught  were  brought  into 
universal  use,  to  the  exclusion  of  those  which  require  a  greater  power, 
it  would  reduce  the  cost  of  plowing  in  the  United  States  forty-two  per 
cent. ;  or  from  $200,000,000  to  *  110,000,000,  leaving  $84,000,000  in  the 
pockets  of  the  farmers :  or,  if  the  same  number  of  men  and  teams  be 
employed,  they  would  be  enabled  to  increase  the  cultivated  area  forty- 
two  per  cent.*  with  the  Siime  ex])enditure  of  power.  The  annual  value 
of  the  crops  produced  in  the  United  States  is  estimated  at  about  $900,- 
000,000,  or  611  25  jier  acre.  If,  by  the  use  of  better  plows,  this  amount 
can  be  increased  forty-two  per  cent.,  the  aggregate  increase  would  be 
$378,000,000.  It  is  not  claimed  that  the  precedingtigures  would  represent 
the  actual  increase  of  the  annual  value  of  the  products  of  agriculture ;  but, 
allowing  the  reader  to  make  necessary  deductions  for  increased  cost  of 
cultivation  of  the  increased  area  for  seed,  planting,  &c,  it  will  be  seen 
that  the  use  of  the  best  form  of  the  plow  will  increase  the  aggregat^e 
protits  of  agriculture  to  an  extent  equal  to  the  annual  national  internal 
taxation  of  the  United  States. 

The  report  then  ])roceeds  to  give  the  history  of  the  plow ;  the  objects 
to  be  accomplished  by  plowing;  discusses  some  of  the  practical  ques- 
tions in  connection  with  plows  and  plowing;  the  line  of  draught  in 
plows,  and  the  mechanical  condition  of  the  plow;  concluding  with 
the  awards  of  the  judges  apiK)inted  by  the  State  Agricultural  Society 
of  >'ew  York  to  examine  plows,  cultivators,  and  harrows,  at  the  grand 
trial  at  Utica,  Septend)er  10,  1807. 

The  report  stat(»s  that  Thomas  Jefferson,  ex-president  of  the  United 
States,  was  one  of  the  earliest  American  laborers  in  the  effort  to  i>erfect 
and  simplify  the  plow,  his  first  ideas  upon  the  subject  being  noted  in 
his  journal  of  1788,  though  it  was  not  until  1793  that  he  reduced  his 
theory  to  jiractice.  The  next  American  inventor  who  set  himself  to 
work  to  improve  the  plow  was  Charles  Newbold,  of  Burlington  county, 
]Sow  Jersey,  who  invented  the  first  cast-iron  jilow  ever  made  in  America, 
v.hi4*ii  was  patented  in  June,  1797.  AlYer  spending  upward  of  $30,000 
in  yxrteciiMg  and  introducing  the  i)low,  he  abandoned  the  business  in 
tlcspair.  t^'r  liiriners  imbibing  the  notion  that  the  cast-iron  ])low8  pois- 
\:iuk\  t:  r  la'.jd,  injuring  its  fertility,  and  promoting  the  growth  of  weeds. 
Tiir  ii*'\t  ]>lov.  ])atent'.**l  was  by  John  Denver,  of  Maryland,  June  lU, 
isui.     hi  .Vpri!.  1S07.  :i  patent  was  granted  to  l)avid  Peucock,  of  New 

*  li  --  i.i  ■•■  .''f':-'  AW  >avf.i  II]). HI  iin  L':ip«iulituivot';fll<>,tK.)0,n!.H).  aiult'iiipIoytMl  in  oxtcnd- 
i  ._'  i'.;*'  ;ir' ;>  |:I«>v. »•;!.  srdi  li!(.T«*iisi*  of  tilliMl  :icn'n«^t»  v^'ould  be  sfvriity-lwu  i)t.T  cnit. 
i"!  '•■  ::.i  iii  I'l;  -;\\«j.  .'h:'!  i!i-.'  iiicrrasr  of  production  would  be  in  tin;  K;;inu  proportion. 
'Vh-:  \n<<.  (■;iriil;itt«l  uiK»n  .^JtK>,l.KX),UUU,  wouhl  be  forty-two  pcrctMit.;  tlu*  j;ain.  iu  tlio 
t\.  i;i  itK'i  ;)i.«l.  ( ;il.'r.l;itt'd  upon  an  oxiH'uditurc,  of  til*>.OUO,(XK),  would  Ik;  tseventy-two 
I  ■  r  i '.  i:t.  ]>  -A  ll'.''  t  iilruhitiosi  lias  HiTious  fnlUicy  in  it,  bt'in;r  bast-d  up(»n  the  iussunip- 
t.,  ••  tl:::T  .v!  ■•nv  ])!'uvs  in  nso  :in-  n<»  bettor  tlmnthe  worst  tested  sainplca  of  the  New 
York  KNljilii'it-n.— F.i\ 
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Jersey ;  February  24, 1808,  to  Hezekiali  Harris,  of  Kentucky ;  and  the 
next  to  Kichard  B.  Cheiiowetli,  of  Mar^'land.  PatentH  were  saHMH- 
qaently  issued  in  the  following  order :  to  John  Klay,  of  Maryland,  Jan 
uary  11, 1812;  lloswell  Towsley,  of  Scipio,  New  York,  Jannary  11, 1812; 
Matthew  Patrick,  of  Kew  York,  January  2, 1813 ;  John  Seltz,  of  Penn- 
sylvania, February  8, 1813 ;  Iloi'aee  Pease,  of  Scipio,  New  York,  August 
28,  1813;  Jethro  Wood,  of  Scipio,  Kew  York,  July  1, 1814;  John  Swan, 
of  Scipio,  ^Tew  York,  July  5, 1814;  J.  Morgan  and  J,  B.  Harris,  Octobtf 
11,1814;  David  Peacock,  of:^:ew  Jersey,  May  29,  1817;  Jethro  Wood, 
September  1,  1817 ;  Edwin  A.  Stevens,  Kew  Jersey,  1817 ;  Gideon 
Davis,  Marjiand,  May  20, 1818.  After  this  djite  the  inventors  of  plows 
multiplied  so  rapidly  that  only  such  inventions  are  named  as  involred 
new  ideas,  or  those  which  have  bi^en  remarkably  popular,  to  vit: 
Zadock  Harris,  of  Kcw  York,  March  17, 1810;  Henr>'  Burden,  in  1819; 
the  Hinghain  self-holding  ])low,  of  Massachusetts,  about  1S23 ;  David 
Hitchcock,  of  Kew  York,  July  IG,  1823 ;  Joel  Kourso,  of  Massachusetts, 
about  1827 ;  the  McCormick  ])low;  John  Mciins,  in  1831 ;  David  Pronty, 
in  1831;  James  Jacobs,  July  8,  1834;  the  Peekskill  plows,  in  1835; 
Daniel  Webster,  in  183G-'37  ;  Samuel  Witherow  and  David  Price,  Penn- 
sylvania, in  1831) ;  Gyms  Alger,  of  Boston,  in  1831) ;  F.  D.  Borrall,  of 
Kew  York,  in  1843;  Governor  Holbrook,  of  Vermont,  in  1845;  Samuel  A. 
Knox,  of  Massachusetts,  in  1852;  H.  M.  Piatt,  in  1858  j  Mr.  Mead,  of 
Gonnecticut,  in  18G3;  Dr.  Grant's  new  plough  lor  deep  tillage. 

The  lirst  idea  of  the  plow  was  a  crooked  stick,  of  which  various  forms 
were  in  use.  Then  came  the  ])rovision  of  an  iron  point  to  the  plow.  Up 
to  this  time  the  crooked  sticks  used  were  on  the  principle  of  the  doable 
mold-board;  they  threw  off  the  earth  on  each  side.  The  next  step  was 
to  hew  oH*  one  side  of  the  stick,  so  as  to  throw  out  the  earth  only  on  one 
side,  approximating  to  :i  single  mold-board.  Then  the  plow  became  a 
simple  wedge,  the  land  side  being  nearly  parallel  with  the  line  of  tiie 
plow's  motion,  the  other  moving  the  furrow  still  to  the  right,  but  leav- 
ing the  fun-ow  standing  on  edge.  Then  the  wedge  was  gradually  twisted 
so  as  to  regularly  invert  the  furrow.  Jefferson  and  Small  discovered 
the  importance  of  straight  lines,  running  from  the  sole  to  the  top  of  the 
share  and  mold-board,  Golonel  Pickering  was  the  first  to  discover  the 
importance  of  a  straight  line  running  from  the  front  to  the  rear.  Jethro 
Wood  discovered  that  all  the  lines  running  from  front  to  rear  should  be 
straight.  Mr.  Knox  lirst  discovered  a  method  of  laying  down  all  the 
lines  of  a  plow  on  a  plane  surface.  John  Mears  tirstdiscovcred  the  im- 
portance of  a  center  draught,  and  pointed  out  the  practical  means  of 
obtaining  it  by  the  inclination  of  the  land  side  inward.  Aaron  Smith 
was  the  lirst  to  adai)t  two  plows  to  work  well  together,  one  of  which  threw 
two  or  three  inches  of  the  surface  into  the  bottom  of  the  preceding 
furrow,  and  the  other  covered  it  with  the  lower  earth.  Finally,  Gov- 
-^rnor  Ilolbrook  has  invented  a  method  by  which  plows  of  any  size  may 

>e  made  symmetrical,  either  convex  or  concave,  in  such  a  way  as  to 

"sure  the  complete  pulverization  of  the  soil. 

MICHIGAN. 

JuCIIIGAN  STATE  AGRICULTUBAIi  COLLEGE. 

iiiu  seciirtary  of  the  State  Board  of  Agriculture,  Sanford  Howard, 

•purts  that  this  institution  has  been  comijaratively  prosperous  daring 

ne  year,  though  the  accommodations  have  not  been  equal  to  the  de- 

.ioi>'i«  o    ^tMiior-^v  Tor  o/imiss'^n  t\\o  \Ur\\f{^(\  appropriation  affording  no 
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surplus  abo^•o  the  current  expenses  for  the  erection  of  additional  build- 
ings, while  the  revenue  of  the  college  from  the  sale  of  swamp  lands  has 
been  sufficient  only  to  relieve  .the  more  pressing  wants  of  the  institution 
in  repairs,  shelter  for  stock,  greenhouse,  &c.  The  products  of  the  farm 
were  $4,874  72;  expenditures,  85,096  23;  and  of  the  horticultural  depart- 
ment, $1,007  12;  expenditures,  $1,517 12 — the  excess  of  the  latter  being 
incurred  for  orchards,  nurseries,  &c. 

THE  MICHIGAN  STATE  AGRICULTURAL  SOCIETY. 

This  society  is  reported  to  be  in  a  flourishing  condition,  and  acting  in 
harmony  with  the  State  Board  of  Agriculture  and  the  Stat<3  Agricultural 
College.  The  total  available  funds  of  the  society,  January  1,  1867,  were 
$12,067  37;  receipts  during  the  year,  $23,778  90— total,  $35,846  36;  ex- 
I)enditures,  $28,575  56;  balance  on  hand,  $7,270  80,  which,  added  to 
value  of  buildings  and  fixtures  on  fair  grounds,  $13,407  24,  makes  the 
total  assets,  January  1,  1868,  $20,678  04.  The  premiiun  list  of  1867 
reached  $7,467  75,  and  the  number  of  entries  made  at  the  State  Fair 
2,166— the  largest  since  1859. 

NECESSITY  FOR  IMPROVED  CLOTURE. 

The  secretary  of  the  society,  11.  F.  Johnstone,  urges  the  importance 
of  greater  attention  to  means  which  shall  induce  inquiry  and  investiga- 
tion relative  to  the  improvement  of  farm  lands,  and  stimidate  higher 
cultivation  generally.  He  says  that  when  the  attention  of  the  farming 
community  has  been  addressed  almost  entirely  to  the  improvement  and 
cultivation  of  the  surface,  it  has  become  e\ident  that  the  improvement 
and  amelioration  of  both  surface  and  subsoil  must  hereafter  become  a 
necessary  part  of  the  business  of  the  farmer,  and  the  question  is  sug- 
gested :  ^'  Is  it  not  the  duty  of  the  society  to  devise  means  and  ways  by 
which  it  can  promote  a  more  thorough  and  perfect  system  of  treatment 
of  land  than  iiow  prevails  P  The  premiums  offered  on  farms  have  already 
done  something  in  this  direction,  and  the  example  has  been  followed 
with  remarkable  success  by  some  of  the  county  societies.  The  holding  of 
farmers'  State  conventions  is  recommended  as  another  means  of  awaken- 
ing a  more  general  interest  in  the  necessity  for  an  improved  system  of 
culture. 

PREMIU3I  FARMS. 

The  committee  on  lanns,  in  reporting  the  awards  made,  remark  that, 
up  to  the  present  time,  the  general  system  of  agricultui'e  in  Michigan 
has  been  largely  governed  by  the  necessity  which  has  compelled  each 
farmer  to  apply  all  his  abilities  to  the  clearing  and  amelioration  of  the 
surface  of  his  land.  Tlie  greater  the  surface  he  could  till,  the  more  his 
returns.  But  the  time  has  come  when  this  system  must  be  changed,  the 
necessity  for  ^vlncli  i.s  indicated  bj'  the  decreased  production  of  fields 
longest  under  cultivation.  Farms  that  formerly  produced  thirty  to  forty 
bushels  of  the  choicest  wheat  to  the  Jicre  now  seldom  yield  over  twenty 
to  twenty  live,  and  in  many  cases  the  quality  is  inferior;  and  where  this 
yield  is  excrcdrc!,  it  is  upon  the  new  and  recently  cleared  lands,  where 
the  soil  is  yet  rich  in  the  elements  of  fertility  v»*ith  which  nature  has 
supi)lied  the  siui'ace. 

The  lirst  premium  farm  lies  in  Webster  Township,  and  contains  520 
acres,  'SGo  of  Avhich  are  improved.  The  soil  is  generally  rich  loam,  inter- 
mixed with  wliite  clay,  known  as  burr-oak  soil.    The  system  of  tillage 

32 
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is  to  manure  each  year,  at  the  rate  of  forty  acres  of  sod  land,  and  to 
break  it  up  to  the  depth  of  eight  or  nine  inches.  The  field  is  planted 
with  corn;  next  year  barley  is  sown,  the  .hoed  corn  preceding  render- 
ing the  soil  clean,  and  peculiarly  athji)ting  it  to  this  irrain.  AVbeat 
follows  the  barl(\v.  Wheat  and  barley  are  drilled  in,  two  bushels  to  the 
acre;  but  the  drilling  is  done  both  ways,  the  drill  being  gauged  to  sow 
a  bushel  per  acre  each  way.  Clrass,  barhw,  and  corn  are  plaster^,  bat 
it  is  thought  that  plaster  injures  wheat.  The  yield  of  wheat  was  twenty- 
five  bushels  jK^r  acre,  and  never  falls  below  twenty  bushels;  barley 
thirty-iive  bushels  per  acre  for  the  past  three  years.  The  com  grown  is 
the  eight  rowed  white  Hint.  Crops  average  from  jifty  to  seventy-five 
bushels.  Wheat,  barley,  and  wool  an*,  tln^  leading  uion<»y  proclnets. 
Total  productions  $0,3114;  family  sui)])ort,  labor,  expenses,  &e.,  $3,010. 
The  ]>roduct  of  the  farm  averages  $17  50  ])er  iu*re  of  improved  land,  Of 
$!)  25  per  acre  net  iuconu^ 

The  second  premium  farm  lies  in  tlu^  town  of  Avon,  contains  340  acres, 
275  improved;  soil  medium  light  sand,  with  a  large  tract  of  bottom-land, 
resting  on  a  somewhat  eom])aet  gravelly  subsoil.  The  iiractice  on  this 
farm  is  to  break  up  to  the  depth  of  seven  or  eight  inches;  the  land  is 
seeded  to  clover,  tlie  manure  from  the  barn  having  been  di-awnoutas 
fast  as  made,  the  amount  thus  applied  being  e(pial  to  ten  loads  per  acre. 
The  li(*ld  is  planteil  with  corn,  which  yields  thirty-live  to  forty  bushels 
p(»r  acre.  The  next  year  eitluu'  oats  or  barley  is  grown,  the  former  pre- 
ferred, and  yielding  thirty  buslu^ls  j)er  acre.  AVheat  follows,  the  stab- 
ble  being  plowed  under,  and  this  crop  yields  an  average  of  twelve  bush- 
els per  acie.  After  wlic^at  the  (ield  is  seeded  to  clover,  intermixed  with 
timothy.  This  farm  has  derived  much  benelit  from  liberal  manuring 
and  ])lowing  ujuler  heavy  crops  of  clover.  The  wheat  crop  was  iucrcawd 
from  nine  to  an  average  of  twelve  bushels  per  acre  b^-  plowing  under  a 
crop  of  JIungarian  grass  just  previous  to  the  sowing  of  the  wheat  in 


dividend  ol'  $.S  40  per  acre. 


A  nunlal  was  awarded  to  a  farm  of  201)  acres,  170  improved,  situated 
in  Ivichlield.  The  soil  of  this  farm  is  clayey,  with  a  mixture  of  gravelly 
loam.  Tlu^  system  of  tillage  is  to  i)low  and  cultivate  sod  ground  and 
plnjit  with  coin,  followed  hy  oats.  Tin*  held  thc^n  lies  from  three  to  five 
yeai's  in  grass  before  it  is  summer-fallowed  for  wheat.  The  wheat  is  then 
seeded,  and  it  is  allowed  to  lie  till  it  is  ready  to  take  up  for  corn.  There 
is  no  regiil.u*  rotation.  This  system  has  been  adopted  as  the  best  for 
clearing  the  surface  of  a  heavy-timbered  farm.  During  the  past  year 
tlu*re  v/ere  twenty-four  acres  in  corn,  iifteen  in  oats,  seven  in  spring 
wheat,  and  lour  iji  winter  wheat ;  the  remainder,  one  hundred  aud  twenty 
acres,  was  in  grass,  of  which  forty-iive  acres  w-ere  mowed  for  hay.  Total 
prodnel ions,  including  consumption  of  family,  $3,.*>73  00,  or  $19  25  per 
acre;  ex[)enses,  inclpding  support  of  family,  $1,100  85,  or  $7  per  acre. 
Hurplns.  J?2,is;i  o."),  or  a  net  juoduct  of  e^l2  25  per  acre. 

DRAINAGE. 

Tile  e-jiiiiiiittee  on  drainage  give  the  the  following  practical  illustra- 
t'njw  of  tliv  ;i'l\;intages  of  this  system  of  reclaiming  lands:  The  lands 
snl)Jeet((l  t,)  drainage  consisted  of  twenty-live  acres  ot  swales,  produc^ 
tive  of  the  cotirsi'st  vegetathm,  viz:  bog  grass,  llaga,  rushes,  and  other 
worthless  rubbish.    About  eight  hundred  yards  of  tile  were  laidy  at  an 
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aggregate  expense  of  $480.  The  grass  products  of  the  field  the  fixRt  year 
reached  $1,570.  Expenses,  $541  25;  drainage,  $480^-$l,021  25;  leaVing 
a  net  profit  the  first  year  of  8548  75.  Second  yeai',  products  $1,425; 
xpenscs,  $550 — net  profit  $075.  These  returns  are  from  land  yielding 
nothing  l)efore  drainage. 

orchahds. 

The  i^rruiiuni  on  apj)!e  orchards  was  awarded  to  a  three-acixj  orchard 
at  Yj)siianti.  on  the  soutli  bank  of  the  ilnron  liiver,  at  an  elevation  of 
seventy-five  to  ci^^hty  feet  alH)ve  its  surface;  soil,  a  sandy  loam;  oak 
openin«:s.  In  IS  10  one  hundred  and  twenty  trees  were  set,  thirty  feet 
apart,  at  ri^dit  an;^les,  embracing  ten  Baldwins,  ten  Spitzenburgs,  eight 
Greenin^rs,  eiglit  Green  Newtown  Pippins,  six  Winter  Swaars,  eight 
Winter  Pearniains,  six  Fall  IMpi)ins,  and  four  each  of  Golden  Husset, 
New  Yi^rlv  IMjfpin,  Twenty-oiuice  Pippin,  Black  (lillillower  and  Ked 
Gillifiower.  Pennock's  Ped  Winter,  Seek  no-further,  and  Vandevere;  the 
remainder  cli<)ic(»  siunmer  a]>i)les.  Two  trees  were  lost  the  first  year, 
and  two  the  second,  wbicb  were  replaced  with  the  Northern  Spy.  The 
ground  was  manured  in  the  spring  of  1846,  twenty  loads  to  the  acre,  and 
a  good  croj)  of  corn  raised.  The  next  year  sown  to  wheat,  and  seeiled 
to  clover,  remaining  in  this  condition  four  years,  and  kept  most  of  the 
time  for  i)asture.  In  1851  it  was  again  manured  and  planted  with  corn, 
raising  a  better  croj)  than  the  ])reviou8  one.  Next  year  it  was  sown  with 
wheat  and  seeded  down,  in  wliich  condition  it  remained  ten  years,  hay 
being  taken  ofi'  but  twice  during  the  time,  and  kept  tor  pasture  the 
remainder  of  the  time,  being  toiMlressed  with  twenty  loads  of  barnyard 
maniue  at  intervals  of  three  or  four  years.  The  ti"ees  were  largo  when 
set  out,  and  commenced  bearing  fruit  the  fourth  year,  and  have  steadily 
increased  up  to  the  present  time.  The  eold  winter  of  1855-'50  killed 
three  Baldwins  and  two  Pearmains.  In  1858  the  following  varieties  were 
cut  oft*  and  grafted:  all  the- summer  a]>ples  except  six,  and  Peunock's 
Bed  Winter,  Twenty -ouncte  Pippin,  Black  Gilliflower  and  Bed  Gillidower, 
Winter  Pcannain,  and  Vandevere;  and  grafts  were  set  of  the  following: ' 
Steele's  Red  Winter,  Baldwin,  Spitzenbiu-g,  Northern  Spy,  King  Apple, 
and  Greening,  and  all  did  well  except  those  grafted  on  the  Winter  Pear* 
main. 

In  setting  out  an  orchard,  the  owner  of  the  foregoing  recommends 
that  trees  be  grown  at  home,  the  nearer  to  the  prospective  orchard  the 
better.  Soil  and  climate  are  essential  elements  in  growing  trees,  and  a 
similarity  in  these  imimrtant  agencies  should  always  exist  between  the 
place  where  the  young  ti'ees  wei*e  propagated  and  that  wWere  they  are  to 
be  set  in  the  orchard.  lie  thinks  top-dressing  with  bam-jaiti  manure 
th<'  only  reliable  course  in  keeping  up  the  proper  standard  of  fertility  to 
produ(  c  a  croi)  of  fruit  of  good  quality,  and  the?  less  the  ground  is  plowed 
after  tli''  trees  are  matured  the  better  for  them.  Young  fibrous  roots 
run  in  ev»^  ry  direction,  and  approach  the  surface  in  search  of  food,  which 
the  plow  destroys. 

TKEAD^Vl:LL,  DEIHL,  AND  SOULE  WHEAT 

The  cauM  s  of  the  deficiency  in  the  wheat  crop  of  Michigan  for  iS67 
are  stated  by  the  secretar>'  of  the  Board  of  Agriculture  to  have  been 
tho  mid.ue,  i:ie  Hessian  lly,  and  winter-killing,  much  the  greater  portion 
bein;;  char^^oable  to  the  first-named  iusect.  The  wheat  crop  of  the  State 
has  i)oru  si'iioiisly  diminished  by  the  ravages  of  this  iuvsect  in  previous 
years,  and  it  is  known  that  some  yarieties  of  wheat  have  suttered  more 
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than  others  from  its  attacks.  Tlie  Soulc  wheat  seems  cspeeiaUy  liabfe 
to  injury  from  this  causes  and  it  becomes  a  question  wlietlier  the  culti- 
vation of  this  variety  should  be  contuiuod.  The  Tread  well  and  the 
Deihl  were  substituted  with  advanta,j?e  tlu^v  ]>rGeeding  year,  bein^^  com- 
paratively little  injured  by  the  midge,  aiul  generally  yielded  welL  Of 
thes(»  two  varieties,  the  Trea<IwelI  is  repn»sented  to  be  tlu^  more  hjirdy, 
and  better  aihipted  to  ground  not  thor()Uft:hly  ])repaved ;  while  the  Deihl 
is  a  somewhat  whiter  g:rain,  and  under  favorable  circumstances  will  >idd 
as  well  as  the  former.  Several  instances  are  repoited  wliere  the  Tread- 
well  wheat  yielded  twenty-live  to  thirt}'  bushels  to  the  acns  being  nearly 
exempt  Irom  injuiy  by  the  midge,  though  the  Soule  wheat,  growing  in 
close  proximity,  was  nearly  iTiined  by  that  insect,  and  the  opinion  Ls  ex- 
pressed that,  had  the  Treudwell  and  the  Deihl  variety  been  soo 
instead  of  the  Soule,  the  result  would  hav<^  been  millions  of  dollars  to 
the  advantage  of  the  farmers  of  Michigan. 

SORGIIT^M  m  MICHIGAN. 

At  the  annual  meeting  of  the  Sugar-Growers'  Association,  it  was  gen- 
erally concluded  that  the  Otaheitan  variety  is  the  best  for  sugar,  and  the 
Chinese  variety  for  sirup;  that  the  best  method  for  the  cultivation  of 
the  plant  is  sidficiently  known  to  insure  a  crop ;  that  the  most  econom- 
ical and  the  safest  methods  of  harvesting  the  cane,  and  of  earing  foritwhffl 
harvested,  are  now  so  well  known  that  the  valuable  i)roperties  of  this 
plant  need  not  suffer  deterioration  from  handling  in  an  impropermanner; 
that  the  l)est  and  sjifest  treatment  of  the  cane,  and  of  the  expresc^ 
juice  when  at  the  mill,  does  not  seem  to  be  definitely  settled,  the  prac- 
tice in  this  respect  being  not  generally  the  same  among  cultivators  ud 
manufacturers,  and  more  thorough  examination  is  requisite  in  this  direc- 
tion ;  that  the  rapid  boiling  of  the  purified  juice  in  shallow  pans,  affioid- 
ing  a  very  full  exposure  of  the  sirup  to  the  atmosphere  while  boiling  and 
cooling,  promotes  speedy  granulation  under  ordinarily  skillful  manage- 
ment;  that  the  siru]),  when  skillfully  treated,  will  readily  granulate  and 
furnish  a  sugar  of  high,  dry  quality,  without  the  introduction  of  foreign 
sugars ;  that  the  quality  of  the  sugar,  as  to  strength  or  weakness,  is  de- 
termined by  the  skillfulness  of  the  grower  and  manufactiu^er;  and  that 
the  crop  can  be  grown  for  sugar,  and  the  production  be  sufficient  in  quantity 
to  insure  abundant  i>rofits,  if  treatecl  according  to  the  best  methods 
known. 

The  interest  in  the  sorghum  croj)  is  represented  as  having  been  stead- 
ily on  the  increase  in  Michigan,  though  the  season  of  18G7  was  the  most 
unfavorable  onc^  kno>ni  since  the  introduction  of  the  plant.  The  yield 
in  the  State  was  estimated  at  400,000  gallons,  or  about  half  the  yield  of  ' 
the  preceding  year,  the  cane  having  been  harvested  in  an  immature  state 
and  the  yield  of  simp  of  course  diminished.  Tlie  quality  of  the  sirup  is 
said  to  be  im]>roving  annually. 

CIIKESE-]MAKINa   IN  MICHIGAN. 

The  business  of  cheese-making  by  the  factory  system  lias  rax)idly  in 
creased  within  a  year  or  two  in  this  State,  and  nearly  enough  was  mann- 


'erage 

470  cows,  being  an  average  of  4,370  i)oundsof  milk  to  each  cow,maldng 
460  poimds  of  cured  cheese  per  cow,  which  nets  lli  cents  per  pound,  oi 
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$55  20  per  cow.  The  whey  was  fed  to  hogs  at  the  factory,  netting  the 
l^atrons  about  $1  per  cow.  It  txikes  8.7  pounds  of  milk  to  make  one  of 
green  cheese,  and  9J  pounds  for  one  pound  of  cured  cheese.  The  rule 
is  to  make  cheese  for  patrons  at  IJ  cent  per  pound  and  the  whey,  or  IJ 
cent  iier  pound  and  feed  the  whey" to  patrons'  hogs. 

SkijU'iniU:  cheese. — It  is  claimed  that  the  most  i>alatal)le  cheese  is  not 
lU'cessarily  that  which  is  richest  in  butter;  that  American  cheese  is  richer 
in  butter  than  it  need  be,  and  that  the  butter  cannot  be  retained  in  the 
curds:  that  the  price  of  butter  is  greatly  in  excess  of  that  of  cheese, 
and  that,  in  consequence,  we  are  annually  throwing  away  millions  of 
dollars — a  loss  wliich,  it  is  said,  may  be  remedied  by  the  establishment 
of  butter  factories  in  connection  with  cheese  manufacture.  With  a  view 
to  this  economy,  a  combined  establishment  has  been  started  at  Ceresco, 
Michigan.  Operations  commenced  with  45  cows,  gradually  increased  to 
So,  and  the  whole  amount  of  milk  received  during  the  season  -was  5G3,238 
I>ounds;  amount  of  butter  made,  17,318  pounds;  cured  cheese,  42,514 
ix)unds.  The  butter  sold  for  a  little  over  30  cents  per  pound,  and  the 
cheese  at  14  cents.  The  quality  of  this  skim-milk  cheese  is  stated  by  Pro- 
fessor Kedzie  to  be  as  good  as  the  average  of  country-made  cheese  man- 
ufactured from  whole  milk,  and  contains  three  times  as  much  butter  as 
does  the  English  skim-milk  cheese,  and  only  four  per  cent,  less  than  the 
"Double  Gloucester,'^  wliich  is  made  by  adding  the  milk  and  cream  of 
the  evening  to  the  fresh  milk  of  the  morning.  The  famous  Cheddar 
cheese,  also,  contains  only  12J  i)er  cent,  more  of  butter  than  does  this 
American  skim-milk  cheese. 

Causes  of  had  flavor  of  American  cheese. — ^Mr.  Weeks,  secretary  of  the 
American  Dairymen's  Association,  in  a  pai)er  read  before  the  annual 
meeting,  held  at  Utica,  gives  the  foUowing  as  the  most  serious  causes 
of  the  bad  flavor  of  American  factory  cheese :  1.  Unclean  milk.  2.  Dis- 
eased milk.  3.  Cows  eating  objectionable  weeds,  imparting  h^td  flavor 
to  the  milk,  and  thence  to  the  cheese.  4.  Cows  being  chaied  by  dogs, 
or  otherwise  overdriven,  rendering  the  milk  feverish  and  mmaturaL  6. 
Failure  to  remove  natural  heat  from  the  milk.  6.  Impure  annotto.  7. 
Bad  rennets.  8.  Curds  insufficiently  cooked,  which  in  our  warm  climate 
will  almost  invariably  lose  their  sweet  flavor.  9.  Curds  too  lightly  salted. 
10.  Salting  curds  while  too  warm  and  too  damp.  11.  Putting  curds 
into  the  hoops  and  to  press  before  they  are  properly  cooled.  12.  Expos- 
ure of  cheese  to  too  high  a  temperature  wrhHe  curing.  There  are  other 
things  also  which  induce  bad  flavor,  as  foul  cows  and  milking  utensils, 
tainted  pails  and  unclean  surroundings  of  the  factory,  all  of  which  have 
their  influence,  and  a  most  injurious  influence  it  is. 

THE  POTATO  BUG. 

James  Bernard  states  that  he  has  learned  how  to  manage  the  potato  bug 
{Doryplwra  dccemlineata.)  He  observed  that  in  one  patch  of  potatoes  sev- 
eral rows  were  nearly  stripped  of  their  leaves,  while  the  other  rows  in 
the  same  patch  were  scarcely  touched.  These  rows  were  of  different 
varieties,  and  he  thinks  the  insects  have  a  preference,  and  will  devour 
one  variety  before  commencing  on  others.  His  plan  is  to  plant  first  such 
varieties  as  the  insects  like  best,  which  will  attract  the  beetles  when  com- 
ing from  their  winter  sleep ;  and  then  to  plant  his  other  varieties,  and,  as 
the  beetles  will  not  leave  their  first  location  while  there  is  anything  left 
to  eat,  the  later-planted  kinds  will  grow  out  of  their  way  before  being 
molested.  Illustrating  this  theory,  one  patch  on  Mr.  Bernard's  fann  was 
completely  strippe<l,  the  foliage  and  stalks  being  literally  devoured,  while 
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those  plaDted  later  were  uuinjurod.  It  is  probable  that  any  variety 
planted  quite  early  will  answer  equally  well,  a«  the  beetles,  i^hen  once 
located,  are  not  inclined  to  remove  far,  either  from  Blugfashness  or  de- 
votion to  their  young,  and  snU  conthme  to  devour  the  Btalk  down  to  the 
tubers,  eating  holes  into  the  latter;  while  another  patch,  not  thirty  rods 
distant,  may  remain  untouched. 

BUYINa  AND  SELLma  WOOL. 

At  the  Michigan  State  Agricultural  Convention,  the  foUotriug  mlei, 
governing  sales  of  wool,  were  adopted  t  1.  Sheep  shonlcl  not  be  allowed 
access  to  straw  stacks,  especially  of  barley  or  bearded  wheat.  2.  All 
sheep,  except  perlia]>s  bucks,  should  be  well  washed  if  practicable  in  s 
running  stream,  and  as  early  in  the  spring  as  the  weather  will  permit 
3.  Slieei)  should  be  sheared,'  weather  and  other  circumstances  iiermit- 
ting,  within  six  to  ten  days  after  washing.  4.  At  the  time  of  shearing 
the  fleeces  should  be  carefully  rolled  up,  without  being  too  tightly  pressed, 
wound  with  light-colored,  strong  twine,  put  twice  each  way  round  the 
fleeci*,  carefully  excluding  all  dead  wool  and  unwashed  tags.  6.  Bea- 
sonable  deductions  should  be  made  on  account  of  unwashed  or  other- 
wise unmerchantable  condition — this  deduction  to  be  determined,  how* 
ever,  according  to  the  condition  and  quality  in  each  case,  and  not  W 
any  arbitrary  rule  of  deduction,  to  be  applied  indiscriminately  to  ftU 
cases. 

mniOATiON. 

In  a  lecture  upon  this  subject  Professor  Coleman  gives  an  acconiit  ol 
the  ]>ractice  of  irrigation  on  a  fnrm  at  Brattleboro',  Vermont.  The  farm 
is  situated  on  a  high  hill,  near  the  summit  of  which  is  a  basin  compris- 
ing several  acres,  formerly  a  boggy  swam]),  and  the  source  of  a  small 
stream  running  through  the  llelds  below.  By  nmking  a  dam  of  a  few  feet  in 
height  along  the  lower  Q{\gL^  of  the  swam]),  a  reservoir  is  formed,  which 
holds  a  large  quantity  of  water.  From  this  reservoir  water  can  be  taken 
over  the  greater  part  of  the  farm,  and  might  be  carried  over  portions  ot 
adjoining  farms.  About  seventy  acres  are  irrigated,  though  the  wat© 
is  not  let  on  the  whole  tra(»t  every  year,  irrigation  being  practiced  only 
T\  ith  the  grass  croj).  The  water,  soon  after  leaving  the  wsen'oir,  is 
divided  into  several  main  channels,  by  which  it  is  carried  to  ditferent 
fields,  where  it  is  made  to  How  in  thin  slieets  over  the  grass.  The  water 
is  let  on  in  the  spiing  before  the  snow  is  gone,  the  effect  of  which  is  to 
melt  the  snow  next  the  ground,  making  a  si)ace  between  the  snow  and 
the  gi^ass.  The  water  thaws  the  ground,  and  the  heat  thus  impsutcd 
starts  the  grass,  so  that,  by  the  time  the  fields  Jire  bare,  they  become 
beautifully  green.  The  water  is  kept  running  on  the  gi-ass  till  about  two 
weeks  befoiv  haying,  it  does  not  run  constantly  on  the  same  ground, 
but  as  rcfinired.  As  soon  as  the  lirst  croj)  of  grass  has  been  cut,  the 
water  is  flushed  over  the  giound,  and  the  gray  stubble  is  soon  hidden 
by  a  iuxuriant  second  growth.  Most  of  the  inigated  lands ])roduce  one 
and  a  half  to  two  tons  of  hay  i)er  aert»  the  first  cutting,  with  an  after- 
growth of  a  half  to  three-quarters  of  a  ton.  Water  should  not  be  let  on 
the  meadow  very  early,  if  the  ground  is  bare,  lest  the  gitiss  be  destroyed 
by  fiei'ziiig.  It  has  becMi  demonstrated  here  that  land  may  l>e  kept  in 
grass  i>ermanently  by  irrigation,  with  hicreasing  fertility  and  product- 
iveness.. 

In  the  discussion  which  followed  Professor  Coleman's  lectui-e,  it  was 
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said  that  Ibe  traini)liiig  of  sheep  did  much  to  benefit  clover,  by  consoli- 
dating the  laud,  just  as  the  old  agriculturists  had  found  their  clover  best 
on  the  headlands  which  had  l)een  trampled  by  horses. 

BONE-DUST  AJO)  SUPERPHOSPHATE  OF  LIME. 

A  CDiiimittee  of  the  Calhoun  County  Agricultural  Society  report  upon 
the  value  of  these  fertilizer»,  recommending  them  as  requisite  in  restor- 
ing to  the  soil  properties  exhausted  under  the  system  of  cropping  gen- 
erally practi(!ed  in  the  wheat-growing  States.  An  analysis  of  the  grain 
of  wiioat,  that  part  of  the  plant  which  is  not  again  returned  to  the  soil, 
shows  that  nearly  fifty  per  cent,  of  the  ash  constituent  is  phosphoric 
acid,  and  this  is  equally  tnie  of  nearly  all  the  cereal  crops.  When  it  is 
considered  that  our  most  fertile  soils  contain  a  very  small  jiercentage 
of  this  esscMitial  element,  and  that  in  many  soils  there  is  scarcely  a  trace, 
its  real  importance  in  an  agiicultural  point  of  view  cannot  be  questioned. 
Under  our  system  of  cropi)ing,  the  mineral  elements  first  exhausted  are 
the  phosphates,  and,  while  conceding  that  no  special  manure  can  be  re- 
garded as  a  substitute  for  bam-j'ard  manure,  the  question  arises,  can 
the  tarm  be  made  to  sustain  its  productiveness  by  the  use  of  manures 
made  solely  from  the  products  of  the  farm!  Every  bushel  of  grain  and 
roots,  evei  y  pound  of  cheese,  butter,  and  wool,  every  ton  of  hay  and 
straw  sold,  carries  away  a  portion  of  the  organic  mineral  elements  of  the 
soil ;  and,  if  something  is  not  added  to  supply  this  deficiency  beyond 
the  ordinary  accumulations  of  the  barn-yard,  gradual  but  certain  dete- 
rioration of  the  soil  must  necessarily  follow.  The  largely  increased  yield 
of  wheat  by  the  use  of  clover  and  plaster  on  fields  partially  exhausteil  by 
tillage,  the  clover  being  plowed  under  as  a  green  crop,  has  led  some 
to  suppose  that  nothing  else  is  needed  to  retain  or  restore  the  fertility  of 
their  laud.  Without  doubt  there  are  important  benefits  derived  from 
the  use  of  clover  and  i)laster  as  fertilizers ;  indeed  a  soil  may  have  an 
available  supply  of  niinenils  for  a  wheat  crop  of  forty  bushels  per  ocre^ 
but,  if  deficient  in  ammonia,  the  crop  depending  solely  upon  the  atmo- 
sphere tor  its  supply,  the  yield  will  not  exceed  eighteen  or  twenty  bush- 
els, under  the  most  favorable  circumstances  of  weather,  ammonial  ma- 
nures being  necessary  to  increase  the  yield.  Yet,  valuable  as  is  the 
clovt'r  crop  in  furnishing  this  essential  organic  matter  to  the  cereal  crop^ 
it  adds  no  mineral  matter  to  the  soil.  The  clover  crop  and  the  ordinary 
accumulations  of  the  barn-yard  are  not  sufficient  to  restore  the  mineral 
elenu'iits  of  which  the  soil  is  deprived  by  successive  gi*ain  crops,  and  it 
is  n(»cessary  to  resort  to  other  fertilizers  to  restore  this  deficiency. 

The  ]>li<).si)l!at('s,  amtuig  the  mineral  elements,  necessarily  first  disap- 
IH^arinu  on  a  wheat  farm,  the  value  of  bone-dust  and  the  super])hos- 
ph;it(*s  cannot  be  questioned,  the  former  containing  about  fifty  percent. 
of  phospJKnic  acid,  lint  it  will  not  do  to  rely  upon  this  alone,  as  will 
be  apparent  wlicn  the  constituents  of  bone-dust  are  considered.  One 
hun(lrc<l  ])()iin(ls  of  raw  bones  may  be  estimated  to  contain  11  ]K)unds 
water,  *.">  uouiuls  phosphate  of  lime,  38  pounds  fat  and  gelatine,  of  which 
about  tivi'  poiuKls  are  nitrogen;  of  the  phosphates  about  fifty  per  cent, 
are  jjliosj.lioric  acid.  If  all  the  nitrogen  is  preserved,  100  i>ounds  of 
bones  \v();ihi  iiiriiisli  the  amount  expended  in  giowing  a  bushel  of  wheat; 
an  api>lir;iti.'!i  of  400  pcmnds  per  acre  would  funiish  only  lM)  pounds  of 
nitroucii.  [{\h)\\\  one-third  the  quantity  contained  in  the  clover,  equaling 
one  t(»:i  o'  dry  liay.  The  committee  think  that,  in  connection  with  a 
])r(:];;  I  use  <!  clover  as  an  organic  fertilizer,  the  wheat  crop  may  be 
kir;^^(ly  and  piolitably  increased  on  imxK)veriiEihed  soils  by  an  application 
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of  3(K)  to  400  pouuds  of  boue-dust  per  acre ;  on  soiLs  not  gi'catly  iinpov 
erished  a  smaller  quantity  will  answer. 

It  is  someciines  the  case  that  bone-dust,  when  uo  other  luannres  are 
used,  fails  to  materijilly  benefit  the  wheat  crop  to  wiiicb  it  is  immediately 
applied.  This  is  attributed  chiefly  to  a  deficiency  of  ammonia;  and 
when  the  wheat  crop,  under  such  circiunstances,  is  only  slightly  ben^ 
fited,  the  clover  sown  the  succeeding  sprini?,  which  obtiains  a  large  pro- 
poition  of  its  annnonia  throug;h  its  broad  leaves  from  the  atmosphere, 
will  be  largely  increased  by  the  decomposing  ])hos])hates  applied  in  the 
fall,  thus  accumulating  ammonia  for  the  succeeding  wheat  crop.  The 
failure  of  bone-dust  to  benefit  the  crop  to  which  it  is  iirst  applied  is 
owing  also  to  its  imdecomposed  condition.  In  one  instance  given,  500 
])oimds  per  acre  was  applied  to  com  without  benefit ;  the  second  j'earit 
helped  the  corn,  and  the  third  year  after  the  application  the  yield  of  wheat 
was  four  bushels  per  acre  greater  than  the  product  of  land  in  the  same 
field  not  so  dressed. 

On  soils  where  no  phosphates  have  been  applied,  an  immediate  fertil- 
izer being  needed  for  a  sunmier  crop,  a  well-prepared  superphosphate  i» 
recommended  as  preferable  to  undecomposed  phosphate.  The  effects  of 
a  properly-prepared  superphosphate  upon  a  turnip  crop  are  frequently 
almost  magical,  the  crop  being  increased  four  or  five  fold  by  an  applica- 
tion of  400  to  500  pounds  per  acre.  TMien  used  for  wheat  and  clover  it 
should  be  well  mixed  with  the  surface  soil,  in  a  partially  fermented  con- 
dition, before  the  wheat  is  sown.  Ample  time  will  thus  be  given  for  a 
portion  of  the  phosphates  to  be  decomposed,  and  taken  up  in  solution  by 
the  roots  and  plants,  and  organized  in  the  grain.  After  the  wheat  crop 
has  matured,  the  clover  sown  in  the  spring  will  be  still  further  benefited 
by  the  griidual  decomposition.  Ashes,  both  leached  and  unleadtied,  are 
highly  valuable  as  additional  fertilizers  in  furnishing  i>otash  and  other 
minerals  for  the  cultivated  crops.  In  closing  their  report  the  committee 
state  that,  under  the  system  of  cropping  so  widely  prevalent,  the  most 
careful  preparation  and  use  of  all  the  available  bones  in  Michigan  will 
not  replace  the  phosphates  withdrawn  from  the  soil  by  the  frequent  re* 
cmTcnce  of  the  wheat  crop ;  and  that,  to  increase  the  productiveness  ot 
their  lands,  farmers  must  lessen  the  i)roportion  of  acres  annually  devoted 
to  wheat,  keep  more  stock,  and  thus  manure  more  highly  iroia  the  pro- 
ducts of  the  farm,  and  with  other  valuable  fertilizers  at  command. 

AGRICULTURAL  SOCIETIES— THEIR  OBJECTS  AND  :MANAGEMENT. 

An  article  upon  this  subject  states  that  the  Highland  Society  of  Scot- 
land— the  oldest  in  Great  Britain — was  formed  in  1780,  and  that  the  first 
steps  toward  such  organizations  in  this  count  rv  were  taken  shortly  after 
the  close  of  the  Eevolution.  ''  The  Philadelphia  Society  for  the  Im- 
provement of  Agriculture"  was  organized  in  1787,  numWring  amoDg 
its  members  George  Washington,  Kobert  ^lorris,  Timothy  Pickering, 
and  other  distinguished  men.  ''  The  Massachusetts  Society  for  the  Pro- 
motion of  Agriculture  "  was  formed  in  1702,  with  Samuel  Adams  as 
president.  '^  The  New"  York  State  Society  for  the  l^romotiou  of  Agricul- 
ture, Arts,  and  Manufactures"  was  organized  in  1703,  with  Chancellor 
Livingston  at  its  head.  County  societies — Berkshin*,  MasaachuBetts, 
taking  the  lead — were  formed  in  s(^veral  States  before  the  close  of  the 
last  century-,  but  it  was  not  until  aft(T  the  war  of  1812  tlrat  these  socf- 
eties  became  genenil.  Before  the  estabhslnneut  of  exhibitions,  societies 
diiected  their  efforts  mainly  to  bringing  out  papers  oi*  essays  in  response 
to  questions  propounded,  much  valuable  matter  being  thus  ehcited. 
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Some  societies  oflered  premiums  for  the  introduction  of  specimens  of 
breeds  of  domestic  animals,  implements,  seeds,  &c.,  thought  to  be  desir- 
able ;  and,  under  this  offer,  Merino,  Leicester,  and  Texel  sheep,  and 
both  Shorthorn  and  Holstein  cattle  were  introduced  into  Massachu- 
setts. Premiums  were  also  offered  for  experiments.  The  fundamental 
idea  in  the  institution  of  ajcricultural  societies  was  to  better  the  condi- 
tion of  the  farming  class,  by  introducing  such  improvements  in  husbandry 
as  woidd  secure  the  best  retiuns  for  the  outlay  of  labor  and  capital.  Af- 
fording  amusement  to  the  people,  any  fiirther  than  amusement  could  be 
derived  from  objects  of  actual  utility,  was  not  contemplated,  and  this 
is  undoubtedly  the  true  groundwork  for  such  associations. 

The  means  by  which  agricultural  societies  can  effect  improvement  are 
enumerated  as  follows:  1.  The  holding  of  exhibitions  at  which  premiums 
are  given  for  si)ecimens  of  superior  merit  or  excellence  in  the  different 
departments  to  which  their  supervision  is  extended.  2.  The  bestowment 
of  money  for  making  experiments  to  settle  doubtful  questions.  3.  The 
publication  of  special  papers  or  essays,  comprising  useful  information- 
Of  these  the  holding  of  exhibitions  is  the  most  prominent,  but  not  neces- 
sarily the  most  important,  though  many  societies  make  this  the  sole  ob- 
ject. Judgment  is  required  in  the  offering  of  premiums,  and  generally 
the  amount  of  premium  should  be  graduated  by  the  utility  of  the  object 
for  which  it  is  offered.  It  is  imi)ortant  to  establish  correct  standards  by 
which  animals  and  things  should  be  judged.  The  mere  use  of  the  word 
best  does  not  express  anj-thing  as  to  what  constitutes  excellence. 

Unusual  prominence  has  of  late  years  been  given  to  the  horse,  and, 
under  the  name  of  "trials  of  speed,"  some  societies  have  made  racing 
the  principal  feature  of  their  exhibitions.  The  excitement  incident  to 
these  displays  is  attractive  to  those  who  attend  for  amusement;  but  is 
there  any  real  improvement  effected  by  these  premiums  I  What  im- 
provement do  they  make  or  even  intend  t  It  fi'equently  happens  that 
the  Avinning  horse  is  one  of  little  value  for  any  purpose  of  useftdness, 
and  the  offering  of  premiums  for  mere  speed,  if  it  has  any  effect  at  all, 
tends  to  the  production  of  horses  in  wliich  the  more  useM  properties 
are  found  only  in  an  inferior  degree.  An  acquaintance  with  the  maimer 
in  which  these  '*  trials  of  speed  ^'  are  got  up  leads  to  the  conclusion  that 
they  are  chiefly  designed  as  means  for  making  money  for  hotel-keepers, 
horse-dealers,  and  gamblers ;  and  the  contests  are,  in  principle,  nothing 
more  than  those  instituted  by  gambling  associations,  where  horses  com- 
pete for  purses.  In  view  of  these  facts,  are  such  displays  calculated  to  im- 
prove either  the  breed  of  horses  or  the  morals  of  men  f  The  true  Mends 
of  agriculture  ai-e  disgusted  and  stand  aloof,  thus  depriving  the  societies 
of  the  aid  of  the  most  substantial  citizens,  the  class  which  can  alone  be 
depended  upon  for  the  prosecution  of  enterprises  designed  for  the  public 
good.  The  lioi^e  need  not  be  excluded  from  these  exMbitions ;  he  is  one 
of  the  most  usc^ful  of  our  domestic  animals,  and  his  improvement  should 
not  be  overlooked.  Several  classes  of  horses  are  required,  however,  the 
most  important  of  which,  in  this  community,  is  the  farm  horse ;  and  this 
ilso  is  the  class  most  needing  improvement.  Xext  in  imi)ortance  is  the 
roadster.  On(»  point  of  merit  in  this  class  is,  of  course,  speed ;  but  the 
fairest  mode  of  testing  the  quality  would  be  to  tr>-  each  horse  by  himself 
in  a  quiet  way;  for,  when  put  upon  the  track  in  competition,  the  race  is 
not  always  to  the  swift,  the  tricks  of  the  jockies  often  having  more  to  do 
with  the  result  than  the  speed  of  the  horses. 

It  is  said  that  the  people  will  not  attend  purely  utilitarian  exhibi- 
tions, but  experience  shows  that  this  objection  is  not  valid.  The  New 
York  State  Agiicultural  Society  has  form  the  beginning  steadOy  refused 
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to  tolerate  any  gaDibliii<2f  or  olap-tiap  expcdicMits.  It  bas  never  alloired 
trials  of  speed  ou  its  ^-oiinds,  and  has  never  set  apart  any  more  ground 
for  horses  than  was  reqnirt*d  tairly  to  show  their  gait ;  yet  lar;^  crowds 
have  always  attended  the  (exhibitions  of  this  society.  In  Great  Britain 
everything?  that  has  not  a  dire(?t  bearin;^:  on  the  iiuprovenieut  of  ajrrical- 
ture  is  rigidly  exchided  from  tlie  exliibitions ;  yet  the  x)eoplc  attend  iu  as 
gi'eat  numbers,  in  ])roportioii  to  i)opuhition,  as  they  do  in  this  countiy. 
At  the  exhibitions  of  our  Canadian  neighbors  they  have  no  trials  of 
speed,  and  aUow  no  i)rivate  shows  npon  their  groiuids ;  but  their  exhibi- 
tions are  as  well  attended  as  ours.  It  is  unreasonable  to  anppose  that 
our  i)eople  are  naturally  so  dift'erent  from  those  of  other  countries  that 
they  cannot  be  influenced  by  similar  motives. 

The  subject  of  trotting  and  racing. horses  at  agricultural  exliibitions 
seems  at  last  to  be  attracting  considerable  attention  from  jiersoDSwho 
have  the  i)rosperity  of  agricultural  societies  at  heart.  W.  L.  Webber,  in  his 
address  before  the  Saginaw  County  Agricultural  Society,  observed  that, 
"While  an  agricultural  society,  conducted  as  it  should  b(%  i.s  productive 
of  manitest  good,  ex])(»ricn(!(^  has  ])roved  that  a  society  under  the  name 
and  guise  of  agricultun»  may,  by  misnningenKMit,  and  by  its  officers 
mistaking  or  forgetting  the  objects  for  which  the  society  was  formed, 
become  rather  an  evil  than  a  blessing  to  tlu^  community.^  It  is  appa- 
rent that  the  "  fast-hors(^  business"  is  operating  injuriously  ou  the  inter- 
ests of  agricultural  societies.  The  meager  disx)hiy  of  animals  and  articles 
in  general  at  exhibitions  is  attributable  to  the  fact  that  the  public  interest 
is  absorbed  by  the  racing  allowed  on  these  occasions;  and  it  is  thought 
by  many  that,  unless  this  thing  is  cliecke<l,  it  will  niin  the  societies. 

The  utility  of  exhibitions  depends  very  much  upon  the  systematic 
trfinsaction  of  business.  TIutc  is  usually  too  much  liuny  and  coufasiony 
which  might  be  avoided  in  a  great  degree  by  requiring  the  entries  to  be 
made  in  advance.  It  is  advisable*  also  that  at  large  shows,  at  least,  the 
awards  be  made  before  the  crowd  is  admitted.  The  offering  of  i)reini 
urns  for  the  settl(»ment  of  doubtful  questions,  under  proper  direction, 
may  accomplish  much  good;  and  it  should  be  a  leading  object  to  do 
that  whi(!h  cannot  be  done  by  individuals.  Accurate  experiments  aw 
always  valuable  to  agriculturists  iu  general,  but  in  most  cases  cause  loM 
to  their  conductors;  hence  the  peculiar  i)ropriety  of  encouraging  exi)pri- 
nients  by  pi-emiums.  Every  zealous  tanner  is  an  cxi)eriinenter,  but  the 
results  of  his  ex])eriments  are  seldom  known  to  others.  To  prove  that 
a  doubtful  practice*,  is  wrong  would  be  as  valuable  to  agiicidture  as  to 
l)rove  it  right;  but  the  [)Yoof  may  be  obtained  tlfty  times  by  as  many 
fanners,  and  still  the  result  be  unkno\m  to  all  but  the  exi)erimenterSi 
Premiums  for  experiments,  conducted  with  care  and  accuracy,  and  re- 
peated under  dillerent  circumstances  until  the  j)oint  in  qiiestioii  is  clearly 
settled,  could  not  fail  gieatly  to  promote  the  improvement  of  agricidture. 
The  reports  and  exi)eriments  wouhl  (»omi)ris(».  useful  matter,  and,  iu  con- 
nection with  special  pai)ers  and  essays,  would  be  valuable  for  publica- 
tion by  the  society.  If  ollicers  of  societies  would  take  this  matter  seri- 
ously in  hand,  they  might  gn^atly  increase  the  usefulness  of  their  assoct* 
ations,  besides  adding  largely  to  the  fund  of  useful  inforraatiou. 

OHIO. 

r.KPOr.T  OP  TILR  SECRETARY. 

•John  IT.  Klip]jart.  corresi)onding  secn^tary  of  the  State  Board  of 
Agriculture,  says,  in  his  annual  leport,  that'while  the  past  twelve  or 
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iftocn  years  have  witnessed  a  greater  revolution  in  Ohio  in  the  introduc- 
ion  of  mechanical  forces  into  practical  agriculture  than  the  most  fertile 
magination  could  have  conceived  at  the  commencement  of  the  present 
M?nturv,  there  has  been  no  improvement  in  the  management  of  soil  since 
1850 ;  neither  the  product  per  acre  nor  the  aggregate  yield  has  been 
increased.  No  crop  of  wheat  since  1850  has  yielded  so  many  bushels  as 
the  product  of  that  year,  and  no  crop  since  has  equaled,  the  yield  i)er 
acre,  while  the  area  in  wheat  has  been  regularly  decreasing  up  to  the 
present  vear.  He  estimates  that  the  wheat  production  of  the  State  for 
the  years  18G4-'G5-'00  fell  at  least  3,000,000  bushels  below  the  actual 
liome  consum])tion  for  bread  each  year  after  deducting  reserve  for  seed, 
recjuiring  an  impoitation  of  that  amount  annually,  instead  of  exporting 
10,(KM),000  bushels  as  in  former  years. 

Tlie  acreage  in  com  almost  attained  its  maximum  in  1855,  when  the 
acreage  was  2,203,282  and  the  vield  87,587,4^U,  against  an  acreage  of 
2,182,789  and  a  yield  of  03,865,162  bushels  in  1867.  But  one  yeai-'s  crop 
has  exceeded  that  of  1855 ;  it  was  that  of  1800,  aggregating  91,588,704 
bushels  on  an  area  of  2,397,039  acres. 

The  secretary  remarks  that  Ohio  cannot  maintain  her  position  as  an 
agricultural  State,  if  she  fails  to  produce  a  sufficient  supply  of  breadstu£b 
for  her  o^^^l  population,  and  suggests  that  experiments  be  instituted  with 
the  view  of  obtaining  an  increased  product  per  acre,  without  materially 
increasing  the  exp(»nse  of  cultivation. 

Horse-hoeing  wheat  in  the  spring  has  proved  beneficial  in  Eulx)i)e,bnt 
so  long  as  Ameiicans  undertake  to  grow  two  crops  at  once,  wheat  and 
clover,  it  is  not  probable  that  horse-hoeing  will  find  much  favor ;  though 
it  would  be  much  more  remunerative  to  grow  forty  bushels  per  acre  by 
horse-hoeing  and  grow  the  clover  separate,  than  to  grow  fifteen  ot 
eighteen  bushels  in  connection  with  a  crop  of  clover. 

The  aggregate  acreage  under  cultivation  in  1807  shows  an  increase  of 
onlv  about  75,000  acres  over  that  of  1858.  The  maximum  ilumber  was 
reached  in  1800,  being  7,405,406 ;  in  1803  the  amount  had  fallen  to 
6,343,494 ;  in  1807  it  had  again  increased  to  6,479,059,  but  nearly  a  mil- 
lion of  acres  less  than  in  1858,  while  the  population  had  increased  half  a 
million. 

Products  of  1867.— Wheat,  15,220,72()  bushels;  rye,  1,023,520  bushels; 
buckwheat,  590,294  bushels;  oats,  18,534,772  bushels ;  barley,  1,604,226 
bushels;  com,  03,805,102  bushels;  meadow  hay,  1,993,463  tons ;  clover 
hav,  280,807  tons ;  clover  seed,  147,870  bushels ;  clover  plowed  under 
for  manure,  20,827  acres ;  tiax,  10,523,876  pounds  of  fiber,  and  726,517 
bushels  of  seed;  potatoes,  5,794,797  bushels;  tobacco,  11,589,355 
pounds;  butter, 34,833,004  pounds;  cheese,  19,985,480 pounds ;  sorghum 
sirup,  1,255.807  gallons;  sorghum  sugar,  20,094  pounds;  maple  sirup, 
339,444  gallons:  maple  sugar,  2,055,881  pounds;  grapes,  4,558,707 
IX)ands;  wine,  291,933  gallons;  grape-vines  planted  during  the  year, 
3,48;^  acn^s;  whole  number  of  vines  in  the  State,  0,939  acres:  wool, 
24,8M,^'01  ])()nij(L^;  sweet  ]>()tatoes,  11,305  bushels;'  apples  9,404,642 
bushels:  ])('aclies,  1,402,849  bushels;  pears,  125,702 bushels;  pasturage, 
4,21n710  aires ;  number  of  ficres  in  orchards,  340,925;  uncultivated 
lands,  5. s;jS.90()  acres ;  stone-coal  mined,  40,703,886  bushels;  pig  iron 
manut'actiinMl,  1.887,584  tons. 

Farm  /cfocA— Horses,  098,909;  cattle,  1,504,558;  mules,  25,272;  sheep, 
7,(i22,4!)r> :  lio^rs,  1,807,594;  dogs,  170,807;  sheep  killed  by  dogs, 
34,141 :  injiued,  19,410;  aggregate  amount  of  injury  to  sheep  by  dogs, 
$I23,8L'7  54. 
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two-year-old  lualbis,  Ul  ;  oiie-yeaT  old  lieil'ers,  liO;  calves,  10;  bnlls,3; 
oxoii,  80  yokes  5  sheep,  l*3G ;  ninles,  2.'3.    Averapfe  wcij 


cLprlits  and  prices  for 


SlC9,58i!  :34,  or  an  average  of  §14,131  '8(>  i)er  iiiontb. 

rREMiu:\r  crops  reported  from  county  societies. 

Wheat. — Henry  EvcM-ett,  Van  Wert  County,  raised  on  two  acres  of 
land,  57^  bushels  of  wheat,  at  a  eost  of  $24  12;  sowed  three  bushels  of 
seed. 

Samuel  Mitchell,  of  Brown  County,  raised  on  one  acre  27  bushels  34 
pounds,  at  a  eost  of  811  28.  AVheat  sold  at  $3  per  bushel— $82  70;  net 
profit,  871  42.  Variety,  Tappahannock ;  H  bushel  sown,  on  tobEUxo 
ground. 

H.  T.  Rinehart,  of  Auglaize  County,  raised  on  seven  acres  191  bushels 
17  pounds,  at  a  eost  of  871  50.  Wlieat  sold  at  82  per  bushel — $382; 
net  ])rofit,  8310  50,  or  845  36  per  acre.  Com  stubble  land,  broken 
in  Jmie,  stirred  in  August,  and  twice  haiTowed  and  drilled  September  1, 
putting  one  bushel  of  seed  to  the  acre. 

Corn, — H.  T.  Kinehait,  of  Auglaize  County,  raised  on  one  acre  81 
bushels  0  pounds  of  com,  worth  8C4  86 ;  cost  of  raising,  88 ;  net  profit^ 
850  86.  Ground,  an  old  meadow  never  before  plowed;  broken  up 
early  in  sjuing,  so  as  to  freeze  after  plowing,  then  harrowed  well,  and 
planted  13th  May,  plowed  four  times,  commencing  as  soon  as  the  ccMH 
was  largo  enough.  Another  acre  yielded  06  bushels  of  com.  The  land 
was  harrowed  and  rolled  until  perfectly  mellow,  furrowed  one  way  and 
drilled,  three  or  four  grains  in  the  hill,  two  feet  apart,  and  plowed  twice, 
three  furrows  in  a  row. 

Eleazer  Abbe,  of  Lorain  County,  raised  on  one  acre  eighty-nine  and 
two-fifths  bushels  of  corn.  Ground  never  before  plowed;  broken  up 
in  May,  thoroughly  harrowed  and  planted  without  manure,  four  feet 
apart  each  way ;  cultivated  twice  and  well  hoed. 

M.  V.  Brown,  of  Bro^vn  Coimty,  raised  on  one  acre  77  bushels  of  com, 
worth  857  50 ;  exi>enses,  810  25 ;  net  profit,  847  25 ;  soil,  a  clay  loam, 
plowed  in  April,  eight  inches;  rows  four  feet  apart  each  way;  seed, 
small,  yellow  corn. 

II.  N.  Gillett,  of.  Lawi*ence  County,  raised  on  one  acre  09  bushels  12f 
l)ounds  of  corn,  on  a  field  which  had  been  imder  cultivation  forty-seven 
years  without  manure ;  river  bottom;  soil  one- fifth  whiteoak,  sandy,  clay 
loam;  balance  alluvial,  with  blue  clay  subsoil;  culture,  land  broken 
about  a  foot  deep,  harrowed  once,  and  laid  oft'  three  feet  nine  inches  each 
way ;  planted  w  itli  Gillett\s  improved  corn,  worked  each  way  when  quite 
young,  with  cultivator,  hoed  once,  and  thinned  to  two  stalks,  plowed 
twice,  and  just  before  the  tassel  appeared  it  was  worked  by  mnning  the 
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(uikivator  across  tlio  furrows  of  the  last  plowing,  holding  up  the  side  oi 
the  implement  next  to  the  row,  so  as  to  barely  scarify  the  surface  near 
the  corn. 

George  ^Nichols,  of  Morrow  County,  raised  on  one  acre  90  bushels,  and  on 
five  other  acres  60 J  bushels  each  of  com.  The  piece  was  an  old  meadow, 
plowed  and  harrowed,  rowed  on©  way,  nearly  four  feet  apart ;  plowed 
twice  in  the  row  one  way,  and  hoed  once.  The  first  acre  was  a  black 
loam ;  of  the  other  five,  four  were  black  loam,  and  the  remaining  one 
clay ;  no  manure  used. 

Barley. — A.  E.  Hoffman,  of  Van  Wert  County,  raised  on  one  acre  41 
bushels  of  barley,  worth  $41 ;  expenses,  $11 ;  net  profit,  $30.  Land 
plowed  and  harrowed,  sown  broadcast  and  harrowed,  harvested  by  hand, 
threshed  by  machine. 

A.  P.  Rinehart,  of  Auglaize  County,  raised  on  IJ  acre  50  bushels  of 
barley.    Clover  sod,  plowed  in  July,  and  fallowed;  grain  drilled  in. 

Eay. — A.  R.  Taylor,  of  Lorain  County,  cut  from  four  acres  of  bottom 
land  14  tons  of  timothy.  The  grass  stood  three  feet  to  four  feet  high, 
and  verv'  thick.  The  land  was  not  pastured  the  preceding  fall,  which 
Mr.  T.  thinks  adds  twenty-five  per  cent,  to  a  meadow,  especially  if  before 
a  dry  simimer. 

Potatoes, — A.  E.  Hoffman,  of  Van  Wert  County,  raised  on  one-fourth 
of  an  acre  40i  bushels  of  potatoes,  valued  at  $40'  50;  expenses,  $11.50. 
Net  profit  $29.  Land  plowed  and  harrowed.  The  potatoes  were  cut 
and  dropped  in  rows ;  hoed  once,  plowed  three  times. 

Hiram  Leget,  of  Morgan  Coun^',  raised  on  one-half  acre  124  bushels 
of  peach-blow  potatoes.  Sod  ground  of  sandy  character,  plowed  deep 
in  March  and  planted  1st  April ;  drilled  six  mches  apart ;  cultivated 
twice  with  double-shovel  plovr,  and  hilled  up  with  Ko.  4  plow,  placing 
the  seed  deep  in  the  hill. 

S.  H.  Scott,  same  county,  raised  on  88  rods  114  bushels  white  i)each- 
blow  potatoes,  valued  at  $114 ;  exi)enses,  $30  40 ;  net  profit,  $83  CO.  Com 
land,  with  five  loads  of  manure  spread  on,  and  then  plowed  deep;  planted 
in  drills,  plowed  three  times,  and  hoed  once. 

H.  K.  Gillett,  of  Lawrence  County,  raised  on  one  acre  160  bushels  15^ 
pounds  peach-blow  potatoes,  valued  at  $160  25;  expenses,  including 
Interest  on  land,  taxes,  &c.,  $32 ;  net  profit,  $128  25.  Soil,  dark  clay 
loam,  in  places  quite  gravelly.  Planted  middle  of  June,  on  heavy  blue- 
grass  sod  recently  turned. 

Mr.  Gillett  divided  one  potato  into  179  sets,"  from  which,  after  sprout- 
ing, 67  slips  were  taken,  making  in  all  246  hills,  from  which  ho  har- 
vested 10  bushels  48i  i)ounds,  after  having  29  hills  robbed  by  thieves. 
The  potato  occupied  eight  nxls  of  ground.  Soil,  pond-muck;  crop 
worked  with  hoe  after  breaking  deep  with  the  big  plow.  No  manure 
used. 

Siceet  potatoes. — William  Meyer,  of  Brown  Coimty,  raised  on  nine  rods 
23  bushels  of  Lebanon  yellow  sweet  potatoes,  at  a  cost  of  about  $6.  Soil, 
light  loam,  without  manure;  plowed  early  in  the  spring,  and  re- 
plowed  and  harrowed  middle  of  May,  then  thrown  up  in  ridges  3^  feet 
apart,  and  dressed  over  with  a  hoe;  the  seed  potatoes  sprouted  in  a  hot 
bed,  and  transplanted  20th  of  May;  plants  set  in' the  center  of  the 
ridges,  18  inches  apart,  and  watered  as  set,  and  afterward  i)lowed 
twice  with  double  shovel,  and  hoed  twice. 

tSorfiJnim. — A.  E.  Hoffman,  of  Van  AVert  County,  raised  on  one-fourth 
of  an  acre,  Chinese  cane,  yielding  syrup  valued  at  $20  25,  at  a  cost  of 
$12  25;  net  profit,  $8.  Land  plowed  and  hsirrowed,  and  planted  in 
hills  about  i'our  feet  apart. 
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MILK,  BUTTER,  AND  CHEESE. 

Millc  and  butter. — II,  Baker's  cow,  "  Victoria,''  11  years  old,  three- 
fourths  Sbortbom,  gave  in  ten  days,  commencing  July  9,  ClOJ  pounds  ot 
milk.  "  Kuby,"  live  years  old, "  three-quarters  Shortbom,  gave  423 
pounds  in  same  time.  *'  Irene,"  eight  years  old,  seveii-cigbtbs  Short- 
horn, gave,  in  ten  chiys,  from  June  14,  ISjJ  pounds  of  butter.  These  cows 
were  kei)t  on  grass  daring  the  trial,  and  for  six  weeks  pre\iou8. 

George  E.  Nichols,  of  Lorain  County,  entered  bis  *'  Star"  cow,  eight 
years  old,  large  and  hne,  as  yielding  ool^  pounds  of  milk  iu  ten  days, 
the  highest  for  one  day  being  50  pounds. 

Cheese. — The  premium  cheese  in  Lorain  County  was  made  in  May  ami 
Juno,  from  18  cows,  two  milkings  to  a  cheese,  with  no  addition  of 
cream.  After  a  calf  was  killccl,  the  rennet  was  taken  out,  turned  and 
examined,  turned  back,  lilled  with  salt,  hung  up  and  dried.  In  pre- 
paring the  rennet  it  was  cut  up  in  small  i)ieees,  put  in  a  stone  jar  or 
crock,  and  a  gallon  of  v^ater  and  one  (]uart  of  sidt  added  to  each  I'cnuet, 
and  to  each  six  rennets  three  lemons  and  one  ounce  each  of  sage,  cloves, 
and  cinnamon.  The  chetvse  was  pressed  in  a  common  seU-presserfor 
twenty  four  hours,  and  then  in  a  s(!rew-press  the  sjhuo  length  of  time, 
then  put  in  a  drying-room  and  turned  daily. 

According  to  the  list  gl\'en  there  were  52  cheese  and  butter  factories 
in  the  State  in  1«S()7,  with  an  aggregate  of  37,050  cows,  locateil  as  fol- 
lows: (ieauga  County,  10  factories,  1().;550  cows;  Lake,  four  factories, 
l,()()Ocows;  Trumbull,  three  factories,  2,700  cows;  Summit,  eight  fac- 
tories, 5,050  cows ;  l*ortag(^,  six  factories,  .*>,800  cows ;  Cuyahoga,  two 
factories,  1,500  cows;  Lorain,  lour  factories,  2,750  cows;  IIui*ou,  two 
factories,  1,200  cows:  Ashtabula,  one  factory,  100  cows;  Mediua,  three 
factories,  1,70J  cows ;  being  au  average  of  712^  caws  to  each  factory. 

SMALL   FRUITS. 

Charles  Van  Thorne,  of  Berlin  Heights,  raised  on  77  rods  100  bushels 
of  strawberries,  mostly  Wilson's  Albany.  The  vines  were  covered  with 
straw,  thus  protecting  them  from  the  s<'verity  of  the  winter.  One  of  the 
committee  raised  on  l(»ss  than  four  rods  over  live  bushels  of  Lawton 
blackberri(^s,  worth  in  Cleveland  i?C)  to '^8  per  bushel,  at  the  rate  of  more 
than  81,000  per  acre. 

Nicliolas  Ohmer,  of  Dayton,  from  two  acres  in  strawlwiTiea,  the  Wash- 
ington, ^leAvoy  Sui)erior,  and  Wilson's  Albany,  realized,  during  seven 
years,  from  8150  to  §200  per  a<u'e  above  expenses  of  picking,  marketing, 
&c. ;  from  four  acres  in  131ack-cap  raspberries  he  netted  from  $125  to  $1M 
])er  acre  annually;  and  fnmi  \h  acre  in  Lawton  blackbenies  he  had 
lour  good  crops  in  seven  years,  netting  an  average  of  8200  per  nnnnni. 
After  planting,  the  strawberries  re(!eived  no  fuither  utteution  than 
weeding;  Irom  the  raspberries  the  old  wood  was  cut  away  aa  aoon  as 
the  vines  had  done  bearin.u,  and  the  new  wood  cut  back,  leaving  the 
stalk  not  to  excee<l. three  feet  in  length;  the  blackberries  were  several 
times  winter  killed,  an<l  iire  somewhat  temler  in  that  locality;  the  only 
cultivation  was  cutting  away  the  old  wood,  one  good  plowing  an- 
nually, and  keeping  down  the  v/eeds.  His  strawberry  patch  now  con- 
tains live  acres,  chieily  Wi!si)n's  Alba:iy,  so:ae  tJucumla,  or  Knox,  Agri- 
culturist, and  Kussell ;  the  crop  of  l.Sii7  reached  125  bushels  per  acre, 
licld  culture,  from  which  lu^  realized  $1,000.  lie  linds  currants  and 
quinces  prolitable ;  gooseberries,  cherries,  and  x)eaehe8  improiltable. 
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^AJuL  PLOWING,  HIGH  CULTURE,  ETC. 

Fall  plowing  for  corn. — In  an  "Agricultural  Survey  of  Delaware 
County,"  Thomas  C.  Jones  states,  in  reference  to  corn  planting,  that 
the  best  farmers  break  up  clover  or  clover  and  timothy  sod  In  tlie 
fall  or  winter,  and  that  great  benefits  result  from  the  practice.  The 
soil,  on  account  of  the  ameliorating  influence  of  the  winds  and  frosts 
of  winter,  is  more  mellow  and  friable,  and  consequently  more  fertile. 
This  mellow  condition  of  the  soil  remains  all  summer,  and  may  be  rea- 
dily distinguished  from  lands  broken  up  in  the  spring.  The  effect  in 
the  destruction  of  worms  is  eqimllj"  important.  Some  years  since  a 
l^ortion  of  Mr.  Jtmes's  sod  for  corn  was  not  plowed  until  late  in  the 
spring;  the  remainder  of  the  field  had  been  plowed  in  the  fall.  The 
result  was,  that  the  corn  upon  the  late  jdowing  was  nearly  all  taken 
up  by  the  cut  worms;  while  that  upon  the  fall-plowed  jmrtion  was  not 
disturbed,  the  worms  stoi)ping  at  the  very  row  where  the  latter  com- 
menced. 

Plaster  for  clover. — Of  plaster  ^Ir.  Jones  says  that,  though  used  in  the 
county  to  very  limited  extent,  when  applied  to  clover,  the  ix?8ult  in  every 
case  has  been  an  extraordinary  inctrease  in  the  crops.  In  his  first  ex- 
periment about  1^  bushel  per  acre  was  sowed  upon  the  young  clover  the 
latter  part  of  iMay.  A  strip  was  left  through  the  middle  of  the  tiehl  with- 
out sowing.  The  difierence  in  the  color  and  quantity  of  the  clover,  at 
the  time  of  mowing,  vras  incredible.  The  ])laster  increased  the  yield  at 
least  one-third,  antl  the  ditierence  in  the  aftermath  was  still  more 
marked,  as  it  was  also  in  the  crop  of  the  following  year,  especially  on 
the  timothy,  ui)on  which  it  appeared  to  have  little  effect  the  first 
year.  He  tried  phister  on  wheat  and  corn  in  the  hill,  but  could  discovei 
no  material  benefit  in  either  case;  but  for  clover  he  considers  it  by  fai 
the  cheapest  fertilizer,  and  thinks  every  farmer  should  make  a  thorough 
trial  of  it,  his  impression  being  that  there  are  few  soils  where  it  may  uot 
be  api)lied  with  advantage. 

IIi(jh  culture, — In  concluding  his  general  observations  upon  farm  op- 
erations, I\Ir.  Jones  remarks,  that  whatever  branch  of  agriculture  a  man 
may  engage  in,  whether  mainly  in  tillage  crops,  or  stock,  there  can  lie 
no  profitable  results,  unless  his  land  is  kept  in  good  condition.  Large 
crops 'ire  always  profitiible;  small  crops  are  always  grown  at  a  loss. 
The  exi)erience  of  Delaware  County  farmers  has  demonstrated  that  the 
only  ])ractiial  way  to  keep  their  clay  lands  in  good  condition  is  to  break 
them  u])  as  deep  as  possible,  eight  to  ten  inches,  and  in  the  fall,  if  practi- 
cable, to  throw  the  subsoil  up,  so  that  the  frost  can  act  upon  it.  This 
will  loosen  it,  as  will  the  stirring  which  it  will  get  in  summer  in  working 
the  corn  crop.  Then,  after  carefully  saving  and  applying  the  barn- 
yard manure,  their  great  dependence  must  be  clover,  for  the  two-fold 
]>urpose  of  enriching  the  land  with  its  large  growth  of  vegetable  matter, 
and  of  assisting  in  the  important  work  of  loosening  it  and  keeping  it 
fiiable,  witli  its  far-reaching  net  work  of  roots.  Air  and  moisture  must 
ijenctrate  the  earth,  or  crops  will  not  gi*ow.  It  has  been  demonstrated 
that  ]>lants  will  grow  with  no  other  food  than  air  and  water,  but  with- 
out these  the  best  soil  will  fail  to  produce  vegetation. 

DnAINAGE. 

Under  the  general  ditch  laws  the  commissioners  of  Wood  County 
have  granted  and  laid  out  130  drains,  averaging  ten  miles  in  length; 
and  the  several  townships  have  granted  and  laid  out  an  eqmd  number. 
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avcraf^ing  three  uiiles  in  length.  During  the  summer  and  iall  of  1867 
nearly  400  miles  of  coiuity  ditches  were  made,  at  an  average  cost  of 
$1,000  per  mile,  and  about  50  miles  of  free  turnpike  roads.  One  of  these 
county  ditches  is  130  miles  long,  from  eight  to  20  feet  on  the  bottom,  and 
from  three  to  six  feet  deep,  deepening  and  widening  as  it  approaches 
the  outlet.  The  county  spent,  in  1807,  about  $500,000  for  drainage  pur- 
poses, and  it  is  considertMl  a  good  investment. 

MiLcn  cows. 

An  essay  on  breeding  cattle  and  the  management  of  milch  cows,  by 
Alfred  Hadley,  urges  the  farmer  or  dair>- man  to  keep  ^ood  stock,  as 
most  i)rudent  and  profitable.  Counting  tlie  cost  of  keeping  a  cow  the 
whole  year  at  $3  per  month,  and  estimating  the  milk  at  four  cents  a 
quart,  a  cow  that  cost  $00  and  averages  eight  quarts  a  day  for  300  days 
of  the  year,  will  exactly  pay  first  cost  and  expenses ;  while  a  cow  that 
costs  $100  and  averages  12  (piarts,  will  pay  first  cost  and  expenses  and 
$8  over,  so  that  if  a  good  eow  is  worth  $60,  a  very  gootl  one  is  worth 
$100,  besides  the  strong  probability  that  the  ott'spring  of  the  very  good 
cow  will  also  be  sui)erior.  The  writer  says  that  the  Shorthorn  breed 
varies  widely  from  very  good  to  very  poor  milkers,  and  that  choosing  a 
heifer  for  the  dairy  from  this  stock  is  always  attended  with  risk.  The 
Devonshire  cows  are  much  nearer  uniform.  He  coumieneed  breeding 
Shorthorns  thirty  years  ago,  but  for  the  past  ten  years  has  used  the 
Devons  mostly;  and  has  never  yet  milked  one  that  did  not  give  rich 
milk,  though  there  is  a  variation  in  the  quantity  and  quality  even  with 
them.  The  Shorthorns  are  not  suq^assed  for  growing  and  fattening, 
when  they  have  an  abundance  of  good  pasture  or  other  good  food.  He 
once  had  a  pure  Shorthoni  calf  wliich  at  seven  months  old  weighed  700 
pounds,  and  he  had  only  about  half  the  milk  his  dam  gave  during  the 
tirst  three  months. 

In  reference  to  milking,  ]Mr.  Hadley  says,  the  pen  should  be  fhmished 
with  troughs  for  salt  or  meal,  and  with  a  large  movable  box  to  receive 
the  droppings,  and  the  ])en  be  kei)t  clean.  Before  milking,  the  cows  should 
be  brushed  with  a  short-handled  broom,  and  their  teats  washed  with  cold 
or  warm  water,  as  the  weather  may  indicate.  Milk  each  teat  a  little  as 
a  kind  of  preparation,  after  which  the  faster  and  sooner  the  milk  is  taken, 
the  more  milk  the  cow  will  have  to  give  the  next  time,  if  the  milking  is 
not  performed  rashly.  Each  cow  should  have  the  same  location  and  the 
same  milker,  and  the  milking  should  bo  performed  regularly  before  sun- 
rise and  after  sunset.  Neither  the  cow  nor  her  milker  shonld  be  inter- 
rui)ted  during  the  process  of  milking,  and  the  less  talk  there  is  in  the 
pen  the  more  milk  the  cows  will  give.  The  teats  should  often  be  greased, 
ifter  milking,  with  some  bland  oil ;  opossum  is  the  best. 

DEEP  PLOWING. 

Che  same  writer  in  another  article  advocates  deep  plowing  as  neces- 

c.y,  in  comiection  with  judicious  underdraming  and  manuring,  to  stay 

0  general  deterioration  of  farm  lands,  and  restore  the  natural  produe- 

iveness  of  the  soil,    lie  sums  up  the  advantages  of  deep  plowing  ni> 

nllows:   First.    It  often  prevents  gi^owing  crops  receiving  material 

•iur^    l)v  iue'  i''ii»o-  a  more  speedy  antl  general  dillusion  of  a  sux)erabmi- 

...n^..    .     >iT  -fn-      •iior.oif'i     t  -op^iT-ns  i^d  hoMs  lu  storo  Vk  moch 
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larger  aiuoimt  of  plant  food,  carbonic  acid,  ammonia  and  water,  and  at 
the  same  time  admits  of  a  proportionally  wider  range  for  the  roots  of 
plants  to  travel  in  pursnit  of  that  ibod,  so  that  when  dry  weather  comes, 
plants  growing  in  a  deeply  pulverized  soil  will  be  supplied  with  food,  and 
sustained  in  their  \igoY  of  growth  much  longer  than  plants  in  a  shallow 
plowed  soil.  Third.  It  admits  of  a  much  more  free  and  extensive  circu- 
lation of  air,  and  as  the  subsoil  is  much  cooler  than  the  air,  it  acts  as  a 
condenser;  and,  as  the  air  comes  in  contact  with  it,  it  is  decomposed 
and  water  is  left  in  the  soil,  richly  laden  wiA  carbonic  i^cid  and  ammonia. 
There  is  a  bountiful  supply  of  water  held  in  solution  by  the  air  in  the 
driest  weather ;  and  consequently,  if  the  soil  could  be  kept  completely 
pulverized  to  a  sufficient  depth,  a  crop  of  com  could  bo  produced  with- 
out rain. 

uxDERDUAI^'I^'G  A^^)  grasses. 

An  article  upon  this  subject,  by  J.  F.  Soule,  holds  that  the  two  great 
needs  of  Indiana  arc  grass  and  drainage— systematic  drainage  of  all 
lands  composed  largely  of  clay,  or  clay  loam,  devoted  to  cereals  or  roots, 
even  though  considerably  elevated  or  inclined.  Much  can  be  accom- 
plished, however,  by  the  systematic  growing  of  th^  various  grasses,  not 
as  food  for  stock  alone,  but  as  a  means  of  enriching  the  land  and  improv- 
ing its  mechanical  condition;  so  that  com,  wheat,  jwtatoes,  &c.,  shall 
be  regularly  and  certainly  remunerative  in  all  seasons.  The  State  is 
eminently  suited  to  the  growing  of  grass,  but  it  is  not  best  that  it  ^ould 
become  exclusively  a  grazing  State,  a  diversity  of  productions  being 
requisite  to  prosperity.  Every  farmer  should  have  sufficient  pastur- 
age to  furnish  good  feed  for  all  his  stock;  some  green  crops  should 
be  grown  to  feed  milch  cows  and  other  stock  when  pastures  become  short 
in  August,  and  enough  hay  should  be  cut  to  feed  in  winter  the  stock 
kept  on  the  place ;  but  no  farmer  can  afford  to  raise  hay  for  sale.  The 
proceeds  of  the  hay  are  taken  from  the  land,  the  latter  being  impover- 
ished fully  in  proportion  to  the  value  abstracted,  and  no  one  can  profita- 
bly pursue  a  course  of  farming  which  imiwverishes  his  land. 

Farmers  can  raise  remunerative  crops  of  nearly  all  kinds  every  year  if 
the  soil  is  in  the  right  condition — ^not  only  large  crops  in  favorable 
seasons,  but  in  the  wettest  and  the  driest  andthe  shortest  seasons.  This 
(condition  is  found  ready  made  in  new  land  composed  largely  of  vege- 
table mold,  not  too  wet  or  springy,  and  with  sufficient  sand  in  tiie 
soil  to  permit  natural  drainage.  Such  soil  will  grow  com  and  pota- 
toes well  in  a  wet  or  a  drj'  season.  At  the  time  of  writing,  Mr.  Soule  knew 
of  no  com  on  new  land,  weU  supplied  with  leaf  mold,  which  was  well 
jirepared  and  well  planted,  in  good  season,  and  well  worked,  but  would 
])r()ve  a  remunerative  crop ;  whereas  the  com  on  old  or  poor  land,  or  that 
which  was  ])0()rly  worked  on  comparatively  good  land,  would  be  hardly 
worlli  lia.rvcstin^.  Nev>'  land  cannot  always  be  had,  however;  hence  the 
reqiiisiU'  condition  must  be  seciu^ed  otherwise. 

All  i)lants  need  a  certain  degree  of  moisture  in  the  soil  to  secure 
iiealtliy  and  vigorous  gi'owth.  When  the  soil  is  tilled  with  water  to  that 
(Icpcc  that  it  is  called  mud,  most  plants  grow  but  little,  and  some  die. 
The  excess  of  water  prevents  the  air  and  heat  from  penetrating  the  soil, 
and  the  ueccssaiy  chemical  changes  to  feed  the  plant  cannot  take  place. 
The  air  al-o  luriiishes  nitrogen,  ammonia,  &c.,  for  the  plants.  If  the 
s<)il  is  too  dry  ]?lants  cannot  grow  vigorously, as  water  is  essential  to  the 
s(»lutiou  iJi'l  preparation  of  the  mineral  elements  of  the  soil  necessary  to 
plant  life,  and  tilso  furnishes  carbon,  hydrogen,  and  oxygen  for  the 
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plants.  Plunts  can  jg^'ow  only  when  all  the  ingredients  of  their  comix)- 
sition  are  snpi>lie(l  at  the  same  time,  and  in  a  chemically  prepared  cod- 
dition,  so  as  to  be  absorbed  by  the  roots.  We  must  so  mauage  that  the 
soil  shall  be  funiished  ^vith  a  eoitain  degi^ee  of  moisture  a»  well  as  air. 
We  need  to  have  the  soil  in  that  mechanical  condition  (fineness,  or 
coarseness,  <!oni])uctness  or  looseness,)  that  the  water  which  falls  upon  it 
may  penetrate  it,  can'yinic  its  richness  to  the  roots  of  the  plants.  Tlie 
greater  your  store-house  of  water  the  l>etter ;  and  the  soil  should  not  ouly 
pennit  the  rain  to  ])e:jetrate  in'abundanct*,  but  it  shoidd  be  in  condition  to 
lift  the  water  up  towanl  the  suifaee  as  the  latter  becomes  drj',  bothoi 
which  are  practieabh*  when  the  soil  is  loos«  and  pulverized.  The  ill  effects 
of  heavy  rains  may  be  avoidc^d  to  a  great  degree,  by  working  the  soil  toa 
greater  depth,  ami  still  further  by  creating  a  vegetable  mold,  by  grow- 
ing gi*asses,  so  that  the  piU'ticles  of  clay  or  loam  may  be  held  apart^  and 
prevented  from  running  together. 

Take  a  Held  of  clay  loam  that  has  been  jmorly  cidtivated  until  the 
vegetsible  mold  has  been  mostly  consumed  by  the  growing  crops,  it 
will  i)roduce  little  corn,  less  potatoes,  and  but  a  small  and  uncertain  crop 
of  wheat.  It  surely  needs  enrich uig,  but  its  mechanical  condition  needs 
changing  as  certainly.  Stable  manure  would  enrich  it  and  somewhat 
improve  its  mechanieal  condition ;  straw  plowed  under  would  do  the 
same,  but  it  is  <lilhcult  to  plow  under.  These  iire  not  always  convenient, 
however,  and  involve  consi<ierable  labor;  but  the  field  could  be  seeded 
to  some  of  the  glasses,  in  connection  with  wheat,  rye,  or  even  oats.  A 
light  dressing  of  manure  should  be  added  to  invigomte  the  grass  and  other 
crop.  Ashes,  leached  or  unleached,  8cattei*ed  on  the  suriaceas  the  crop 
is  coming  up,  or  early  in  the  spring,  would  be  beneficial.  Plaster  gen- 
erally produces  a  marked  result  upon  any  of  the  grasses,  especially  clover. 
Make  a  good  effort  to  get  the  grass  to  grow.  Clover  enriches  the  soil 
more  than  other  grasses ;  and,  if  plowed  under  when  in  blossom,  the  8oO 
is  greatly  (Miriched  by  the  tops,  as  the  grass  is  rich  in  fertilizing  qual- 
ties;  and  the  roots  make  vegetable  mold,  and  aid  in  improving  the 
mechanical  eondition  of  the  soil.  Clover  will  not  do  well  on  flat  and 
springy  land,  timothy  being  ]>referable.  Where  the  laud  is  not  too  wet 
for  clover,  and  the  latter  is  not  to  be  cut  for  seed,  sow  both  timothy  and 
clover,  as  the  latter  is  liable  to  freeze  out.  When  mixed  they  succeed 
finely.  With  this  turned  under  and  the  field  planted  with  corn  the  fol- 
lowing sjuing,  the  corn  comes  up  vigorous  and  strong,  with  healthy  color, 
gi^ows  rapidly,  and  i)rodutes  strong  stalks,  and  large,  well  filled  ears;  the 
soil  does  not  become  (tompact  and  hard  after  a  soaking  rain.  The  com 
being  so  much  more  vigorous  and  the  soil  looser,  the  com  is  quite  safe 
against  any  ordinary  drought  by  having  taken  deep  root. 

The  grass  has  converted  the  mineral  substances  of  the  earth  and  the 
gases  of  tlu».  air  and  water  into  organic  matter,  new  vegetable  mold, 
and  fuinish<»s  a  larg(»  sui)ply  of  foo<l  in  a  condition  that  is  easily  incor- 
porated into  the  growing  i)lants.  This  mold  furnishes  not  only  fertility 
and  drainage^  and  keeps  tlie  ])articles  of  the  soil  from  running  together 
when  (»xc<\^siv(»ly  wet,  but  also  furnishes  a  sponge,  as  it  were,  which 
raises  the  water  u])  toward  the  suiiace  by  capillary  attraction  in  case  of 
drought ;  while  it  is  peculiarly  fitted  to  prevent  too  rapid  evaporation  of 
the  water,  and  to  securt^  and  retain  the  ammonia  from  the  dew  and  rain. 
The  cife(!t  of  this  vt^getable  mold  is  greatly  beneficial  to  the  wheat  crop* 
giving  a  vigorous  grovrth,  an<l  preventing  winter-killing  by  heaving 
out;  and  tht?  potal4>  crop  receixes  even  more  benefit  than  corn  from  the 
decomposing  sod  and  grass. 
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IOWA. 

REPORT  OP  THE  SECRETARY. 

Cattle. — ^The  report  of  Dr.  J.  M.  Shaffer,  secretary  of  the  State  Agri- 
cultural Society^  states  that  the  farmers  of  Iowa  have  made  slow 
pro^^rn^ss  in  the  improvement  of  cattle,  and  that  the  possession  of  the 
Durham,  the  Devon,  or  the  Ayrshire  breed,  is  confined  to  very  few  per- 
sons, there  being  great  lack  of  appreciation  of  the  importance  of  improved 
stock.  Total  number  of  cattle  of  all  ages,  956,169 ;  butter  made,  19,192,727 
pounds;  cheese,  1,403,864  pounds;  cattle  sent  east,  (over  the  several 
railroads  from  which  returns  were  received,)  64,846  head,  being  one-fifth 
the  receipt  at  Chicago. 

IIogH. — Chester  White,  Magee,  Suffolk,  Poland,  and  Berkshire  are  the 
popular  breeds.  Number  of  hogs  in  the  State,  1,620,089;  shipped  east, 
334,265,  (one-fifth  Chicago  receipts,)  not  including  11,119,880  pounds 
dressed  hogs,  7,365,606  pounds  pork,  and  2,679,398  pounds  lard,  shipped 
east  and  west,  the  lard  making  up  one-fourth  of  the  Chicago  receipts. 

Sheep. — Remarkable  fluctuation  is  noted  in  sheep  raising.  Importa- 
tions of  sheep  in  1863,  70,118;  1864,  159,519;  1865,  33,116;  1866,  5,972; 
1867,  4,368.  Exports:  1863,  6,289;  1864,  16.585;  1865,  20,755;  1866, 
52,589;  1867,  30,461.  Number  of  sheep  in  the  State,  about  2,000,000: 
wool  exported,  2,086,147  pounds;  whole  wool  clip,  nearly  8,000,000 
pounds — an  increase  of  more  than  2,500,000  pounds  over  1866.  Loss  of 
sheep  by  dogs  in  1864,  $126,148;  in  1866,  $88,267;  amount  for  1867  not 
ascertained.  In  this  connection  it  is  stated  that,  while  a  few  years  ago 
Iowa  was  entirely  dei)en(lent  upon  other  States  and  countries  for  woolen 
goods,  this  state  of  tbings  is  now  changed  to  a  considerable  degree,  the 
manufactures  of  the  Sta*:e  reaching  $25,000,000  in  1867  against  $2,751,806 
in  1862,  and  $15,057,599  in  1866,  a  large  proiwrtion  of  which  were  woolen 
goods. 

Wheat — The  crop  is  stated  to  have  been  unparalfeled  in  quantity  and 
unsuri)assed  in  quality.  The  exports  for  the  year  over  six  railroads 
named  reached  6,539,628  bushels,  being  one-fourth  of  the  receipts  at 
Chicago.  The  secretary  dei)i:ecates  attention  to  wheat  to  the  exclusion  of 
a  diversity  of  crops;  and  says  that,  with  a  good  crop  under  thorough 
cultivation,  Iowa  alone  could  raise  sufficient  wheat  for  the  whole  coim- 
try,  adding:  "I  can  name  ten  prairie  counties  in  Iowa  with  5,000,000 
acr(»8,  which,  at  ten  bushels  i)er  acre,  would  pro<luce  wheat  enough  for 
home  consHmf)tion,  and  supply  a  larger  amount  of  wheat  and  flour  than 
passed  through  Chicago  in  1867,  which  facts  justify  our  cautious  lookout 
for  clica])  wheat.  Diversify  agriculture  and  regard  grasses  and  ani- 
mals, which  promise  good  profits,  and  Iciive  wheat-raising  to  the  young 
pioneer  on  virgin  soil,  and  to  farmers  in  close  proximity  to  railroads.^ 

Corn.—Cvo\)  about  70,000,000  bushels;  shipments  by  rail,  1,701,866 
bushels,  a  large  proportion  of  the  crop  being  consumed  at  home. 

Oats  shipi)e(l  by  rail,  617,680  bushels;  rye  an<l  barley,  621,565  bush- 
els; otlier  pains  and  seeds,  alxmt  6,250,000  pounds. 

Son/huw. — In  IS.IS  the  acreage  of  sorghum  was  5,606,  [uoduct  410,776 
gallons,  or  71  gallons  per  acre;  1862,  37,607  acres,  3,442,306  gallons,  or 
UO  gallons  per  acre;  1S64,  21,452  acres,  1,543,604  gallons,  or  07  gallons 
])er:'.en^:  1  Si  if  I.  L»r>.7i)i;  acres,  2,090,557  gallons,  or  81  gallons  per  acre; 
isr»7,  ].r'uhir;  about  3,000^000  gallons.  Product  of  sugar  in  1862  was 
JIJ'l!*  isii'hN,  one  to  140  gallons  of  sirup ;  in  1864,8,386  pounds,  one 
t  .  ITl'  'v:.!' Ms:  1S0(),  11,()07  pounds,  one  to  143  gallons.  The  produc- 
I  i(  -IS  oi    n  -:M  are  rather  the  results  of  accidents  than  of  any  well-digested 
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system  for  its  extraction  from  the  sirup;  but  these  ligures  show  that 
sugar  really  exists  iu  the  sirup.  One  gallon  of  sirup  should  famish 
live  pounds  of  marketable  sugar,  and  leave  half  a  gallon  of  excellent 
sirup,  a  result  which  would  have  realized  10,452,785  pounds  fix)m  the 
crop  of  1806,  and  probably  more  from  that  of  1867.  Counting  the  sugar 
at  15  cents  ])er  pound,  the  crop  of  Iowa  alone  would  amount  to  $2^25OjS}0» 
The  people  are  not  generally  aware  of  the  extent  of  this  crop,  and  do 
not  appreciate  its  value;  but,  iu  the  exi)erience  of  the  past,  there  are 
abundant  reasons  for  more  enlightemKl  effort  to  establish  tho  crop  as  a 
stai)le  western  product,  as  it  is  no  more  liable  to  failure  than  Indian 
corn. 

County  societies, — Forty-live  county  societies  made  reports  for  the  year 
Number  of  members,  11,375;  receipts,  $25,477;  paid  out  in  premiuoLs. 
$18,180;  leaving  an  average  of  $162  50  to  each  society  for  cuireDt 
expenses. 

/State  fair. — At  the  fourteenth  annual  State  fair  there  were  1,790 
entries,  102  more  than  ever  before;  receipts  $9,528;  paid  in  preminms, 
$4,350. 

Railroads, — In  18G3  there  were  574  miles  of  railroad  iu  the  State,  793 
miles  in  1865,  and  1,152  in  1867. 

Timber, — ^The  secretary  states  that  among  the  wiiutis  of  Iowa  are  arti- 
tlcial  groves  of  timber,  and  cai-eful  husbandry  of  the  natural  forests. 
In  1863  there  were  in  the  State  8,360  acres  of  timber,  and  4,786,886  acres 
of  inclosed  lands,  being  one  of  timber  to  each  260  inclosed  hmd;  in  1866, 
45,774  of  timber,  8,263,174  inclosed  land,  one  to  170 — an  encouraging 
increase  of  timber.  To  illustrate  the  im))ortance  of  more  general  culti- 
vation of  timber,  it  is  stated  that  the  railroads  of  Iowa  consume  ahont 
35,000  cords  of  wood,  and  those  of  the  whole  country,  6,700,000  coids; 
and  that  lor  repairs  of  existing  roads  in  tho  State,  including  bridges, 
ties,  &c.,  the  annual  exi>enso  is  not  less  than  $670,000.  From  the  sev- 
eral sources  from  which  ligures  were  attainable,  119,166,307  feet  of  lum- 
ber and  84,980,058  shingles  and  laths  were  imported  for  use  in  the  State 
during  the  yciir.  The  secretary  aflii'ms  that  the  profit  from  a  five-acre 
grove  will  be  greater  than  from  any  other  product,  and  urges  legislative 
encouragement  lor  more  general  cultivation  of  forest  trees. 

ItErOJiTS  OF  ST.\:XD1JS'G  COMMITTEES  ON  FAEM  STOCK. 

Cattle, — The  standing  committee  on  cattle  report  a  series  of  sub-reporti^ 
from  counties,  all  indicating  limited  though  increasing  attention  to  im- 
provement of  stock.  Durhams  everywhere  rank  highest  for  beef.  Hie 
Adams  County  correspondent,  after  thirty  years'  experience  in  raising 
cattle  and  in  dairying,  considers  the  Durhams  best  for  beef,  Devons  for 
the  yoke,  and  Ayrshires  for  milk,  and  adds:  '*In  raising  cows,  feed  the 
calf  until  a  cow,  on  the  food  that  will  make  the  cow  give  most  milk,  and 
yon  will  have  a  uiilk(»r.  In  raising  a  steer  never  let  him  get  poor  5  chan;*e 
feed  li'e(iuently;  and,  in  feeding  high,  give  plenty  of  salt,  as  niuc-tenths 
of  all  the  diseases  of  animals  are  brought  on  by  want  of  salt.  It  is  just 
as  easy  to  have  the  steer  at  four  years  old  weigh  2,000  pounds  as  1,300. 
There  will  be  from  300  to  500  pounds  difterence  between  a  common  scmb 
and  a  tall,  long,  wide-spread  Durham."  The  reporters  for  Fremont  and 
Jasper  i)rerer  the  Durluims  for  beef,  and  the  half-breeds  for  the  yoke  and 
milk.  Another  wiiter  says  that  Durhams  make  an  earlier  growth,  and 
are  more  perfect  in  Ibrm ;  and  the  steers  two  and  a  half  years  old  will 
bring  more  than  s(!rub  stock  at  three  and  a  half  years  old.  Shorthorn 
steers  may  be  got  ready  for  the  shambles  at  two  yea]*s  old,  if  required. 
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weighing  I'roiii  1,100  to  1,300  pounds  gross,  while  coinmou  stock  will  not 
weigh  more  than  500  to  800  at  the  same  age,  and  not  be  lit  i'or  market  at 
that.  A  fico  Comity  corresiwndent  says  the  Durhams  ai'e  best  lor  the 
shambles,  and  for  the  yoke  a  cross  between  the  Devon  and  Durham,  the 
former  adding  activity  and  speed  to  the  latter,  making  pretty  working 
cattle,  easily  matched.  For  milk,  if  feed  is  plenty,  the  Durham;  if  not, 
the  Devon  or  Ayrshire;  or,  if  short  hill-side  pasture  is  to  be  the  feed, 
an  Alderney. 

Horses, — ^The  report  on  horses  exhibits  a  want  of  interest  in  thorough- 
bred stock  in  Iowa,  and  a  general  inclination  among  farmers  to  use  the 
nearest  and  cheapest  stallions,  James  Grant,  of  Davenport,  writes  that 
not  one  in  ten  of  their  farmers  would  breed  with  a  thorough-bred  horse 
at  ten  dollars  if  he  could  get  a  cheaper  horse,  though  aware  that  the 
colt  of  the  former  will  command  more  money.  Blackbird  stock  and  the 
Bashaw-Messenger  are  held  in  the  highest  estimation.  With  others  the 
^lorgan  stock  ranks  tirst,  and  for  heavy  horses  the  Connestoga,  Bell- 
founder,  and  Printer.  The  increase  in  population  requues  more  than 
the  natural  increase  of  horses;  hence  there  is  inducement  for  horse- 
raisers. 

Mules  and  jacks. — Increased  attention  is  being  given  to  mide-raising, 
and  blooded  Jacks  are  becoming  more  numerous.  The  value  of  mules,  for 
work,  ])rolit,  &c.,  is  estimated  at  from  twenty-five  to  thirty-three  per  cent, 
over  that  of  horses,  and  a  mule  three  years  old  is  considered  as  good  as  a 
horse  at  four  or  five.  Those  having  mares  of  good  blood,  speed,  and  sym- 
metry should  breed  horses,  but  from  common  mares  it  is  more  profitable  to 
raise  mules.  One  reporter  says  the  proper  method  of  raising  colts  is  to 
feed  them  all  the  hay  and  oats  they  will  eat;  teach  them  to  eat  by  feed- 
ing with  the  mare,  and  they  will  not  mind  weaning;  by  this  course  they 
will  sell  out  of  the  pasture  at  common  prices  for  two-year  olds.  It  is 
stated  that  mules  do  not  get  their  full  growth  till  in  their  teens,  and 
that  they  should  not  be  put  to  their  greatest  effoil  before  they  are  ten 
vears  old. 

iSicine, — The  report  on  swine  is  made  up  chiefly  of  statements  of  local 
<*oiTespondents,  from  which  it  appears  that  the  Magee,  Chester  White, 
Sullolk,  Poland,  Berkshire,  and  China,  with  their  crosses,  are  the  most 
l)()pular  and  ]>r()litable  bi'ceds,  each  finding  preference  in  cei*tain  locali- 
ties. One  writer  thinks  the  Magee  the  best  bi'eed  without  a  cross,  but 
that  it  is  improved  by  crossing  with  the  Chester  White,  the  pork  selling 
for  25  cents  per  100  ])ounds  more  than  common  hogs;  also,  that  four 
bushels  of  meal  cooked  is  better  than  five  bushels  of  com  in  the  ear; 
that  no  kind  of  stock  pays  better  than  hogs,  if  properly  managed;  but 
that  they  should  never  be  wintered,  but  marketed  at  from  eight  to  ten 
months  old.  Another  writer  says  that  it  pays  better  to  raise  hogs  than 
sliec  p,  but  not  half  so  well  as  to  raise  cattle  or  horses;  that  it  costs 
more  to  prodnce  8100  worth  of  hogs  than  $150  worth  of  cattle;  that  15 
bushels  of  corn  will  ]n*oduce  100  i)Ounds.of  pork,  worth  84,  and  90 
bushels  of  corn  will  produce  1,100  i)ounds  of  beef,  worth  $00,  making 
corn  led  to  hogs  bring  26  cents,  and  that  fed  to  cattle  73  cents  per 
bushel.  The  statement  from  Monona  County  names  cattle  as  the  most 
]>r()litablo  stock  to  raise,  horses  next,  sheep  third  best,  and  hogs  fourth. 
In  Jetlcrson  County  th(^  relative  profits  are  estimated  as  follows:  A 
ho.n  of  ]){'>{  l>r(H»d,  320  poimds,  costs  $11  50  and  sells  for  $1G,  profit 
81  50,  or  thirty-nine  per  cent,  on  cost;  common  breeds  yield  no  profit; 
to  raiso  ami  latten  a  grade  Durham  steer,  four  years  old,  1,000  pounds, 
rosts  851K  worth  in  market  $96,  profit  $37,  or  sixty-two  per  cent,  on 
cost;  a  scrub  steer  costs  $48  80,  worth  $60,  profit*  $11  20,  or  twenty- 
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tbreo  per  cent,  on  cost;  form liorso,  foiir  years  olil,  costs  885,  worth  8l2i 
profit  840,  or  forty-seven  i>er  cent,  on  cost;  a  good  roadster  costs  8100. 
worth  $200,  profit  SlOO,  or  100  per  cent,  on  cost.  The  sauie  corresi)oudent 
(lepre(*ates  the  ])ractice  of  breeding  hogs  iu-aud-in  as  a  fruitful  sourceof 
disease ;  and  thinks  tliat  proper  breeding,  feeding,  shelter,  aud  general 
good  treatnient  of  swine  wouUl  do  nioro  as  a  preventive  of  hog  cholera 
tlian  all  thedrugsin  the  sliops.  To  cure  hogs  really  takeu  with  thecholen 
lie  knows  no  remedy,  but  etibrt  should  be  turned  to  preventing?  its  spread 
The  sick  hogs  should  be  immediately  separated  fi-oni.  well  ones,  aud 
given  some  simple  medicine,  say  saltpeter  one  part,  sulphur  twoparta- 
a  large  spoonfid  three  timvs  a  week.  Hogs  that  die  should  alwaj's 
be  buried  where  no  others  can  get  at  them,  lest  the  disease  be  extended 
by  the  (jarcasses  being  eaten  by  well  hogs. 

IShcep. — ^The  committ<»e  on  slieepand  wool-gi*owing report  that  farmers 
have  lu^come  greatly  discouraged  in  this  branch  of  husbandry;  that  many 
inex])erien(!ed  in  tlie  business  had  failed;  but  that  few  who  really  iiDder- 
stand  it  are  willing  to  give  it  up;  and  it  is  believed  that,  if  those  who 
are  exj)ericnced  will  persevere,  they  will  ultimately  receive  fair  remnner* 
ation  ior  their  labors.  On(»  correspondent  estinmtes  the  cost  of  winter- 
ing at  80  cents  to  81  per  bead,  and  the  value  of  sheep  for  mutton  at 
8.'5  oO  to  ft4  per  head  M  home. 

REPOnTR  OP  STA^'DIi^'G  COMMITTEES  ON  FARM  PRODUCTS, 

M'licat. — The  rei)ort  on  giain  shows  that  of  spring  wheat,  preference 
is  given  to  the  China  Tea,  Fife,  Canada  Club  or  Goose,  Rio  Grande, and 
Italian;  and  of  fall  varieties,  to  the  Mediterranean,  White  Winter,  Early 
May,  nine  iStem,  White  Genesee,  Smooth  White-chatt',  Smooth  Golden- 
ehail',and  Tappahannoek,  the  latter  havhig  been  recently  introduced  tarn 
the  l)epartnu,Mit  of  Agxieulture,  and  promising  well.  In  answer  to  a 
question  as  to  wh(»tlier  wheat  is  as  remunerative  as  a  crop  of  com 
or  the  grasses,  the  sub-reports  are  pretty  evenly  balanced,  the  nam- 
Ixn*  j)r(*j)<)ij(h'rating  against  the  wheat  erop,  however,  taking  a  aeries 
of  years.  ()n<»  writer,  with  fourteen  years'  ex])erience  in  testing  the 
eoniparativ(»  profits,  thinks  either  corn  or  meadow  grass  more  remunen- 
tiv(*  than  whr};t.  Drilling  is  gaining  favor  genendly,  though  in  some 
cases  the  svstem  has  In^en  diseardeil. 

Corn. — Yellow  corn  imd  White  Dent  eoni  are  chiefly  grown  throagii- 
out  tlH»  State*.  The  eost  of  raising  is  about  $r>  50  i)er  acre,  taking  tbe 
average  ol'  about  twenty  estimates  fix)m  diil'erent  sections.  AH  report  it 
a  n^nunerative  croi>.  One  farmer  says  he  has  raised  ten  snccessive 
crops  of  corn  without  deterioration  of  yield;  and,  as  a  rule,  no  fertilisers 
are  used,  though  the  almost  universal  testimony  is  that  cultivation 
larg<»ly  increiises  the  erop,  frequently  doubling  the  yield. 

liiye, — Hut  little  raised;  when  not  distilled,  it  is  used  for  stock.  With 
but  one  i^v<e]>ti()n  it  is  reported  a  ])rotitable  crop  where  tried. 

Oats. — Th(*  eomnjon  whiter  variety  is  pnncipally  grown,  with  Black 
Horse  Mane,  Side,  Poland,  and  eommon  black,  in  less  quantity.  The 
erop  is  largely  eonsunicMl  nt  home,  for  whieh  it  is  considered  as  profita- 
bl(»  as  other  small  gi^ains.  Some  correspondents  say  it  does  not  pay  as 
a  market  eio]),  whili^  others  cpiotc  the  ])riee  at  25  to  35  cents,  and  report 
it  ''verv  remun(»rative." 

Ihiekirhcaf. — Not  ext(»nsiv(»ly  gi'own,  and  chiefly  for  home  consump- 
tion, in  Jeilcrson  it  is  r(»]K)rted  ''tender  and  uncertain.^  In  moat 
counties  it  does  well,  aud  nearly  all  reports  rate  it  a  paying  crop;  one 
says,  *•  proiitable,  but  troublesome."    In  a  few  counties  it  is  cultivated 
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for  tlie  bees.  Tlio  Floyd  reporter  says:  "We  sow  the  giay  buckwheat, 
and  average  40  bushels  to  the  acre.'' 

Barley. — In  mauy  couuties  little  or  none  growTi.  In  the  vicinity  of 
breweries  it  is  considered  a  profitable,  as  well  as  a  pretty  sure  crop;  and 
several  i*eiK)it  ^'ery  favorably  of  it  as  a  crop  tor  stock  feediujj,  pronounc- 
mg  it  better  than  corn  and  oats  for  horses  and  ho^.  One  reiwrter  says 
it  pays  to  raise  it  at  70  cents  per  bushel.  The  spring  varieties  are  gen- 
erally sown. 

A  corresi)ondent  justly  complains  of  the  confusion  of  names  for  cereals 
and  root  crops,  the  same  wheat  having  a  dozen  different  names,  and 
potatoes  as  many  more.  A  neighbor  went  eighty  miles  for  a  new  variety 
of  the  Golden-straw  wheat,  which  was  sown  and  found  to  be  Scotch 
File.    Such  instances  are  frequent. 

Sorghum. — The  destnictive  frosts  of  18C6,  and  the  high  price  of  small 
grains,  the  backward  spring,  and  iHXir  seed  in  many  cases,  together  wifh 
the  want  of  market  for  sm-jilus  product,  and  the  ex|)ense  of  good  appara- 
tus for  manufacturing  the  siiaip,  are  named  as  the  causes  of  the  decline 
in  the  cultivation  of  this  ci*op.  The  White  and  the  Ked  Imjihee,  and  the 
Chinese  cane  are  the  varieties  preferred.  In  Louisa  Coiuity  the  Red 
Imi)hee  is  considered  the  best  for  sirup,  and  the  White  for  sugar.  The 
reiKUter  siiys :  "The  Red  will  not  make  sugar;  the  White,  all  that  I  have 
made,  went  to  thick  nmsh  sugar  immediately,  some  of  it  before  it  was 
entirely  cohl."  Another  says  the  Chinese  is  the  best  variety;  upland 
])roduces  the  finest  sirup;  bottom  land  the  longest  gi'owth  of  stock.  In 
Humboldt  the  China  and  the  Otaheitan  are  prcfernnl,  the  former  for 
large  yield,  the  latter  for  granulation:  "Poor  cultivation  deteriorates 
the  quality  of  the  product;  fertilizers  hasten  maturity,  increase  the 
yield,  and  im])rove  the  quality  of  the  sirup.  There  is  no  lasting 
impediment,  unless  it  be  hiziness,  to  the  profitable  raising  of  sor- 
ghum. Light  sandy  soil  produces  the  best  sirup,  while  a  rich  soil 
pro4hie>e8  a  greater  ({uantity  of  a  darker  quality.''  James  Pemble,  of 
Louisa  County,  writes  that  the  cane  should  ^o  to  mill  fresh  from  the 
stalk,  and  that  he  commences  making  as  soon  as  the  se«Hi  is  in  the  milk« 
He  uses  Skinner's  mill,  with  pans  of  his  own  contrivance,  his  whole 
apparaHis  costing  $lii5,  and  makes  125  gallons  ]>er  day,  and  from  2,500 
to  3,(K)i)  gallons  the  season,  selling  last  season  at  90  cents  \y^v  gallon  bv 
the  barrel,  with  ready  sales,  it  is  not  thought  ])rofitable  for  each 
farmer  to  have  a  mill ;  one  being  sufficient  for  a  neighborhooil,  and  is 
thus  made  profitable. 

REPORTS  OF  STANDING  COM^HTTEES  ON  FRXHTS. 

Grapes. — A  large  majoritj'  of  the  sub-reports  pronounce  the  Concord 
Inst  on  the  list,  all  things  considered.  The  counties  ivpoit  in  substance 
as  t'oHows: 

Benton  County:  Conconl,  Tlartford  Prolific,  Clinton,  Delaware,  and 
Ko^rcrs's  Hybri<l,  No.  4,  esteemed  most  highly;  Conconl  and  Clinton, 
mixi'<l  b(4'on»  <'rushing,  l>est  for  wine.  Des  Moines  C<mnty:  Concord 
for  profit;  Delaware,  lona,  and  Creveling  for  (juality:  Concord  and 
Catawba  tor  wine;  8 1,H00  realized  from  six  acres  last  year.  Dubuque 
Couiitv:  Conconl  and  Delaware.  Fremont  Countv:  Ccmeord  the  favor- 
it(»:  Isabella  and  Catawba  do  well.  Jefferson  Coimty :  Ih'laware  and 
Concord  tor  table;  lona,  Isabella,  Diana,  and  Hartford  Prolific  success- 
ful ;  Clinton,  s])lendid  wine  gi*iii>e;  one  vintner  made  330  gallons  to  the 
acre,  worth,  when  sold  by  the  gaUon,  $700 — put  up  in  bottles,  81J00,after 
deducting  txtra  expense  and  labor.   Fairfield  County :  the  reporter  raised 
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5,000  pounds  per  acre,  sold  at  15  cents  per  pound,  8750  i)cr  iicre.  Jones 
County:  Catawba  best  for  wine;  Concord,  Diana,  and  Delaware  for 
table ;  Diana  for  packing  for  winter ;  Hartford  Prolific  and  Isabella  also 
favorites.  Lee  County:  Catawba  best  for  wine  and  table.  Harrison 
County:  Concord,  Diana,  Isabella,  and  lona  for  table.  Henry  County: 
Concord  best ;  Hartford  Pi^olific  and  Creveling  stand  next  for  hardiness; 
Concord  and  Clinton  for  wine;  crop  of  the  county  14,500  jionnds;  650 
gallons  of  wine,  chiefly  Concord.  Humboldt  County:  Concord  and 
Clinton.  Mahaska  County:  Concord,  Delaware,  Clinton,  Elsingborg, 
and  Catawba  for  wine ;  Concord  and  Delaware  for  table ;  16,000  vines 
in  the  county,  5,000  bearing  fruit ;  yield,  32,000  ])ounds ;  cost  of  vine- 
yards: preparing  ground  $100  per  acre,  Aines  8150,  trellising  vines 
'$150,  tending  four  years  till  first  crop  $300,  $700  before  returns;  one 
man  can  tend  three  acres  of  grapes  as  easily  as  twenty  acres  of  com; 
the  three  acres  will  yield  $1,200,  besides  about  $1,000  worth  of  cuttings; 
800  \'ines  to  the  aero,  which  at  four  years  old  yield  8,000  pounds,  at  five 
cents  per  pound,  making  $400  i)er  acre.  Marion  County:  Delaware, 
Concord,  Diana,  Eogers's  Hybrids  Nos.  2,  3,  4,  13, 10,  and  42,  Peridns, 
and  Baldwin.  Story  County:  Concord  and  Delaware.  Taylor  County: 
Concord.  Union  Comity :  Delaware  and  Diana  for  wine ;  lona  for  table. 
Washington  Countj^ :  Concord ;  00,000  vines  in  county,  nearly  all  Con- 
cord ;  eight  tons  per  acre  the  average  crop  of  Concords,  wiiich  will  make 
1,200  gallons  of  wine;  the  Concord  needs  no  protection;  the  Clinton 
is  a  good  wine  grape ;  3,000  gallons  of  wine  made  in  the  county  in  1867, 
principally  Concord ;  the  Concord  has  not  sufiered  from  mildew  or  rot; 
all  other  varieties  subject  to  disease.  Considerable  injury  was  reiwrted 
in  various  sections  from  sun-scald,  mildew,  rot,  lice,  beetles,  &c.  Clin- 
ton and  Isabella  much  injured  by  rot. 

Raspberries. — Purple  Cane,  Black  Cap,  Philadelphia,  Kirtland,  and 
Catawissa  are  the  only  varieties  reported  entirely  successftil.  Several 
report  ha\ing  tried  the  Red  and  the  Yellow  Antwerp,  Fastolf,  Knevitt's 
Giant,  Large  Fruited  Monthly,  lirinkle's  Orange,  and  several  other  va^i^ 
ties,  but  have  found  them  all  tender. 

Straicberries. — WUson's  Albany,  Kussell's  Prolific,  Triomphe  de  Gand, 
are  mentioned  with  favor  by  the  few  repoi-tnig.  Our  correspondent  says 
Russell's  Prolific  is  the  favorite,  with  a  few  of  Wilson's  Albany  set  near 
for  fertilizers.  Another  Tiiites  that  the  best  early  varieties  are  Jenny 
Lind,  Downer's  Prolific,  McAvoy's  Superior,  and  Wilson's  Albany;  but 
for  shipping,  the  Agiiculturist. 

Cherries. — The  Early  May  or  Richmond  is  held  in  highest  esteem, 
maturing  early  and  adapted  to  all  localities,  and  is  of  excellent  flavor, 
and  a  profitable  tree.  Eight  bushels,  from  three  ten-year-old  trees,  sold 
for  $32.  For  a  late  cherry,  the  English  Morello  is  a  hardy  and  good 
bearer. 

Currants.— The  Common  Red,  Red  Dutch,  Wliite  Dutch,  White  Grape, 
Gondouin  AMiite,  Cheny,  Versailles,  and  Fertile  dePalluan  are  named  as 
successfully  grown.  One  report<?r  says  the  Common  Red  and  the  Gon- 
douin White  are  the  sweetest,  and  the  Red  Dutch  and  Wliite  Grape  the 
largest,  he  has  tried.  Another  values  the  Cherry  currant  for  size  and 
yield,  but  thinks  the  old  Red  Dutch,  with  good  ground  and  thorough 
culture,  hard  to  beat. 

Gooseberries. — Houghton's  Seedling  and  Downing's  Seedling  appear  to 
stand  at  the  head  of  the  list,  followed  in  order  by  Hickson's  Favorite, 
American  Seedling,  and  Chester  White.  The  worms  have  done  mndi 
injury  to  the  bushes,  and  mildew^  has  seriously  affected  the  English 
varieties. 
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COUNTY  REPORTS. 

Apples  and  pears. — In  the  county  reports  to  the  secretary  the  follow- 
ing varieties  are  named  as  saccessfdlly  tested  apples :  Ked  Astrachan, 
Wine  Sap,  Sweet  June,  Oldenburg,  Sexton,  St.  Lawrence,  Fameuse, 
Tolman-s  Sweeting,  Golden  Busset,  Summer  Pearmain,  Eambo,  Maiden's 
Blusli,  Kawles's  Janet,  White  Winter  Pearmain,  Eomanite,  Pennock, 
Winter  Sweet,  Red.  June,  Limber  Twig,  Jonathan,  New  York  Pippin, 
Roman  Stem,  Rod  Transcendent  Crab,  Yellow  Transcendent  Crab,  Har- 
ris's Fall  Russet,  Seek-no-further,  Gros  Pommier,  Dominie,  Spitzen- 
burg,  Small  Romanite,  Vandevere  Pippin,  Willow  Twig,  Duchess  of 
Oldenburg,  St.  Lawrence,  Yellow  Harvest,  Prince's  Harvest,  Hess, 
Yellow  lugestrie.  Yellow  Bellflower,  Keswick  Codliu,  Cole's  Quince, 
Early  Harvest,  Early  June,  Summer  Queen,  Snow  Apple,  Perry  Rus- 
set, Saxon,  Red  June,  Benoni,  Roman  Stem,  White  Bellflower.  Pears: 
Gray  Doyenn^,  White  Doyenn6,  Bartlett,  Flemish  Beauty. 

Fruits  in  Jefferson. — There  are  in  this  county  142,422  fruit  trees, 
59,720  of  which  are  in  bearing;  and  Madison  has  over  100,000  fruit  trees 
planted.  AVant  of  success  in  apple  culture  is  attributed  to  injudicious 
selections,  poor  cultivation,  and  the  ravages  of  the  borer  and  cater- 
pillar. A  reporter  says  the  ravages  of  the  latter  may  be  prevented  by 
tying  a  bundle  of  oat-straw  around  the  tree,  with  the  tops  down,  so  that 
when  the  worms  begin  to  climb,  they  will  cluster  in  the  oats,  when  the 
sheaf  can  be  removed  and  burned. 

SMALL  FRUIT  CULTURE. 

» 

Currants. — In  a  paper  on  Small  Fruits,  M.  Cousins,  jr.,  recommends 
the  old  Red  Dutch  as  the  most  reliable.  It  has  superiors  in  size  and 
delicacy  of  taste,  but  none  in  it^  early  responsive  faiUifulness  to  the 
husbandman's  care.  The  Versailles,  White  Grape,  White  Dutch,  Black 
Naples,  and  Victoria  are  also  highly  approved  for  their  resi)ective  qual- 
ities. Currants  can  be  made  a  prohtable  crop.  Set  them  three  by  four 
feet,  4,000  to  an  acre.  One  quart  to  a  bush  wiU  give  4,000  quarts,  which 
at  hve  cents  i)er  quart  (they  brought  twenty  in  Chicago  last  sununer) 
make  8200  per  acre.  The  cuttings  and  roots  will  pay  expenses.  No 
danger  of  glutting  the  market.  The  cheapest  method  of  propagation  is 
by  cuttings.  Layers  may  be  made  by  bending  down  and  covering  the 
new  growths  or  shoots,  by  which  one  year  may  be  saved,  and  strong 
phints  secured. 

Cherries. — Of  this  fruit,  he  says,  only  the  red  or  acid  varieties  suc- 
ceed well  in  the  west.  He  never  saw  a  bearing  Bigarreau,  Heart,  or 
Bhiok  cherry  tree  in  the  prairies,  the  tart  Kentish  varieties,  the  Early 
]\Iay,  and  the  Morellos  being  the  only  hope.  The  Early  May  never 
totally  fails. 

^Straicbcrrics. — On  a  patch  of  several  acres  near  Burlington,  containing 
forty  varieties.  Downer's  Prolific,  Wilson's  Albany^  McAvoy's  Superior, 
and  Junny  Lind  are  pronounced  the  best  four  varieties.  Kussell's  Pro- 
lific! also  tViiils  well.  The  AVilson  enjoys  the  widest  reputation,  and  it 
seldom  fails. 

SITEL  FOSTER  ON  FRUIT  CULTURE. 

U])on  this  suliject  Suel  Foster  says  that  an  acre  of  good,  rich  land, 
planted  in  the  spring  with  Wilson's  Albany,  in  rows  three  feet  Jipart  and 
one  loot  in  the  row,  carefully  hoed  and  cultivated,  and  covered  lightly 
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with  vstnnv  in  December,  after  the  ground  freezes,  the  straw  raked  into 
the  middle  of  the  rows  in  spriup:  for  mulchmg,  will  i>roduee  twenty 
buisheLs  the  secoud  and  the  third  year,  and  sometimes  one  kimdred  tothe 
acr<s  worth  from  83  to  $8  per  bushcL 

Grapes, — Mr.  Foster  expresses  the  opinion  that  gi'ai>e-f2frowiiig  will  be 
overdone  in  Iowa;  not  by  tho  farmere,  but  by  vineyard  planters;  the 
supply  of  win(»>  will  l>e  greater  than  the  demand.  The  fiaiit  will  be 
])rolitable  to  raise  near  large  cities,  but  he  thinks  200  to  500  miles  trans- 
portation  will  not  pay  when  prices  get  down  to  five  cents  per  pound. 
Every  jarmer,  however,  should  have  at  least  twenty-fiTe  vines  for  home 
supi^iy .  Plant  a  few  Hartford  Prolific  or  Creveliiig  for  early  firuit,  bat  the 
princii)al  variety  should  be  Concord. 

Plums  are  ])ronounced  not  very  profitable,  the  trees  being  apt  to  blight 
and  die.    Pears  do  best  on  clay  soil. 

Cherries, — The  Early  Richmond  (or  Early  May)  is  the  only  variety  ot 
any  profit  in  the  hard  winter  climate  of  Iowa.  Fruit  secoud  rate,  bat 
tree  v<»ry  hardy  and  productive ;  a  profitable  fruit  to  plant  by  the  acre 
for  market,  feet  trees  about  fourteen  feet  apart,  and  let  them  bear  low 
for  convenience  in  picking. 

Apples, — The  best  of  all  our  fruit,  and  most  profitable  for  the  labor 
bestowed.  lie  thinks  Iowa  one  of  the  best  fruit  regions  in  the  Union, 
and  names  the  Yellow  Belltlower,  Rawles's  Janet,  liome  Beauty^  Wine 
Saj),  Willow  Twig,  Ben  Davis,  Sweet  Romanite,  Virginia  Greening,  as 
varieties  he  would  recommend,  though  there  are  others  as  good.  To 
prevent  rabbits  gnawing,  wash  the  trees  with  lime  and  tobacco.  For 
the  canker-worm  use  sorghum  molasses,  thickened  with  flour,  and  rab 
on  the  tree  from  the  bottom  one  foot  higli,  or  burn  the  worms  by  spread- 
ing a  very  light  wad  of  straw  under  the  tree;  beat  and  shake  the  worna 
ofi';.  scrub  the  bark  oil*  trees,  it  is  a  harbor  for  insects.  Wash  with  soap 
and  water. 

Tm:  PnOPArrATION    of  EVERORIiENS. 

Tn  another  i)ap'T  Mr.  Foster  urges  all  nurserymen  of  the  prairie  countir 
to  connnence  immediately  and  earnestly  tho  propagation  of  evergreens. 
and  thus  to  cheapen  their  price.  Varieties  recommended  for  tiinber: 
^Norway  ])ine,  Scotch  ])ine,  White  pine;  for  wind-bi^eaking  screens 
and  ornamental  hcnlges:  Norway  spnicr,  hemlock,  balsam,  and  flr.  He 
does  not  value  the  red  cedar  or  the  white  as  highly  as  l>efore  trying 
them.  It  is  not  advisable  to  ])lant  a])pk\s  among  evergreens,  as' the 
former  art*  lilcely  to  run  too  higli ;  but  there  should  Ik*  a  row  on  tlic 
north  and  west  to  break  the  winds  of  both  winter  and  summer;  and. 
inst(>ad  of  j)lanting  one  row  six  or  eight  feet  apart,  phmt  two  rows  twice 
tlie  <!islance. 

SnOEING  PRAIRIE  FAR^  HORSES. 

\\ .  \V.  r>(s^bee,  in  a  paper  upon  this  subject,  says  that,  forconmioD 
ihviii  '\V(»rk,  an<l  all  usual  adjacent  travel,  horses  need  no  shoes.  God 
ii:!s  i:ia<l(»  an  tunazingly  light  but.wonderlully  strong  hoof  lor  the  horse, 
Lilly  adiruate  to  all  ordinary,  and,  by  constant  care  and  us<',  to  many 
oxtra<)i'<iinary  ne(M»ssities.  Mr.  Beebee  dj'ives  and  works  a  span  of  cue 
tlioiisaiid  ixmnd  horses  that  liave  not  had  shoes  on  their  fore-feet  for  fi^'e 
years,  an<l  never  on  their  hind  leet.  lie  avoids  heavy  haidiug  while  ice 
jnvNails,  but  drives  theui  then,  even  up  a  nd  down  hill,  as  fast  as  the  b€«t  of 
shod  horses.    They  w(»ro  made  lame  by  shoeing,  but  never  since^  and  their 
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hool's  aro  now  well  nif^U  as  bard  as  iron.  Therefore,  keep  shoes  off  ot 
colts  and  youii;,^  horses  as  long  as  possible;  and,  if  tbeii*  feet  become 
tender  upon  IVozen  ^ound,  let  nature  have  a  few  days  to  increase  her 
power  tit'  resistance.  3Ir.  Beebee  also  deprecates  the  practice  of  bind- 
iu«^  down  upon  the  foivliead,  under  heavy  or  close  bridle  reins,  that  fore- 
top  wiiieh  was  evidently  designed  to  fly  loose  in  the  breeze. 

KAisma  SWUS'E. 

('(nts(••^  (ij  <lisc(isc. — L.  W.  Stuart,  in  an  Jirticle  upon  hogs,  expresses 
the  o]>inion  that  the  gix»at  causes  of  disease  among  tliis  class  of  animals 
are  tlu^  want  of  improvement  in  bi-eeding,  breeding  in-and>in,  and  breed- 
in;,^  too  young,  impairing  the  ]>hysical  qualities  of  the  animals  and  ren- 
deiinu*  them  unable  to  endure  the  hardships  to  which  they  are  exposed, 
from  laek  of  care  and  protection. 

Fecdinrj, — In  reference  to  feeduig  he  says:  Give  pigs  plenty  to  eat 
wliik*  they  are  young,  as  it  will  pay  twenty-five  per  cent,  more  to  feed 
well  then  than  at  a  more  advanced  age.  Strict  regularity  in  feeding  Ls 
reeommended  ;  hogs  fattening  should  have  just  what  they  will  eat  and 
no  more;  be  fed  tliree  times  a  day,  and  be  kept  where  they  can  get 
pl(»an  fresh  water.  To  make  the  greatest  amount  of  pork  in  a  given 
time,  obtain  tlu*  best  breeds — such  as  will  not  break  down  on  a  plank 
floor — kee])  their  ])ens  clean,  and  feed  regularly  three  times  a  day  until 
ten  months  old,  when  tjiey  should  weigh  400  poimds. 

On  th(»  2d  of  June  ^Ir.  B.  put  up  three  pigs  eight  weeks  old,  and 
fed  them  until  SeptemlK*r  18.  At  the  end  of  the  sixth  week  one  of  the 
thi-ee,  a  sow  of  a  good  native  breeil,  had  to  be  removed  from  the  floor, 
showing  signs  of  breaking  down.  At  the  commencement  of  the  exi)er- 
iment  this  i)ig  weighed  4o  pounds,  increased  to  80  i)ounds  July  10.  The 
other  two,  Chester  white  boar  and  sow,  weighed  65  pounds  each  at  pen- 
ning, 1  ir>  and  111  pounds  resi>ectively  at  the  end  of  the  six  weeks;  and 
w\  the  end  of  the  sixteen  weeks  258  ])ounds  and  250  pounds  res)>ectively. 
riie  highest  weekly  iucrease  was  21  pounds,  the  average  for  the  boar 
13J^  pounds,  and  lor  the  sow  about  12^^  i)Ouuds. 

In  feeding  100  hogs  Mr.  B.  has  made  a  saving  of  two-fifths  of  the  grain 
by  grinding  it  up  into  meal  and  feeding  it  dry ;  and  finds  still  better  results 
by  s juring  tin*  meal  before  feeding;  and  by  steaming  food  the  best  re- 
?ults  iire  attained,  making  a  8a^ing  of  over  one-half.  The  opinion  is 
ilso  exjm'ssed  that  the  man  who  feeds  blooded  stock  gets  just  about 
louble  for  his  giain  that  the  man  does  who  feeds  native  stock. 

MISSOURI. 

RErORT  OF   THE  SECRETARY. 

L.  1).  .Morse,  (orrosponding  secretary  of  the  Board  of  Agricultui-e, 
( ]M  Its  th;it  the  year  ISfJT  was  one  of  general  prosi)erity  to  the  farmer; 
li;;t  tin'  iniiniuration  to  the  State,  esiXH'ially  dui-ing  the  fall,  was  so 
aruc  J!s  i()  make  a  remunerative  home  market  for  food  crops  in  many 
()( alitiv>> :  av.<l  that  agricidtui^e  now  presents  one  of  the  most  inotitable 
md  ( diain  •lelds  ojien  to  capital  and  labor.  In  evidence  of  the  genei*al 
)rusi,;  iiiv  ii  is  state<l  that  the  total  value  of  taxable  property  in  the 
iv.\w\\\  isoo  was  SL>05,.jo2,80G,  while  in  1807  it  reached  $4o4,80;J,8y5. 
)ei:i<;  ai»  iaerease  of  thirty-tive  percent.,  while  the  numl>er  of  jwlls taxea 
n  iSiiT  ills  nearly  1-,000  short  of  the  number  in  1800.  This  increased 
k  alualioa  is  mainly  attributable  to  an  improved  condition  of  agricultui*e. 
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ManvfacUwes. — The  rapid  g^rowtli  of  the  manufacturing:  interest  isalso 
remarked  upon,  and  tlie  fullest  enconragement  to  its  further  develoi)- 
ment  urged  as  of  \ital  importance  to  the  State,  the  true  iK)licy  being  to 
bring  the  producer  and  the  consumer  as  nearly  together  as  possible; 
and  to  this  end  the  suggestion  is  made,  that  the  State  excmi^t  capital 
invested  in  manufacturing  establishments  from  taxation  for  a  i)eriod  oJ 
ten  years. 

Wool-groichig. — Tlie  secretary  claims  unequaled  advantages  for  vool- 
gi'owing  in  Missouri,  and  assumes  that  wool  can  be  grown  at  less  tliau 
one-half  the  cost  for  which  it  is  produced  in  Xew  England.  Ifot  less 
than  50,000  sheep  were  driven  into  the  State  during  the  latter  half  of 
the  year,  from  lowa^  Illinois,  Indiana,  Ohio,  Wisconsin,  and  even  Ver- 
mont. As  in  other  sheep-gi^owing  districts,  a  dog  law  is  demanded  for 
the  ])rotection  of  flocks. 

Cisterns. — The  secretary  quotes  the  protected  drought  of  the  sum- 
mer as  a  pmctical  argument  in  favor  of  cisterns  for  I'ain  water,  to  insure 
a  sui)i)ly  for  almost  any  emergency.  For  household  use  one  cistern  at 
least  should  be  deep  enough  to  keep  the  water  cool  in  summer,  not  less 
than  sixteen  feet  deep,  but  twenty  feet  is  better.  Such  a  cistern  dionld 
be  walled  up  with  brick  or  stone  laid  in  cement  mortar,  to  exclude  tbe 
surface  drainage  or  other  fllth  which  passes  through  the  soil  into  welk 
The  cistern  for  family  use  should  be  ])rovided  with  a  filter,  tor  wliieh 
l)uii)ose  'I  good  method  is  to  dig  a  small  cistern  adjoining  the  large  ODe^ 
about  live  feet  wide  by  tlve  fe(?t  deep,  connected  about  a  foot  above  the 
bottom  with  the  large  one  by  a  pipe,  and  filled  two-thirds  full  of  sand 
and  gravel.  Into  this  the  water  from  the  roof  is  discharged,  and  filters 
through  into  the  deep  cistern.  Small  cisterns  maybe  made  in  claysoOs 
by  cementing  on  the  earth,  l^onds  may  be  constructed  in  most  locali- 
ties, which  will  contain  an  abundance  of  water  for  stock. 

Finest  trees. — To  guard  posterity  against  the  excessive  droughts  whieb 
must  follow  the  denuding  of  the  country  of  timber,  fanners  are  urged 
to  save,  as  far  as  possibh*,  all  young  trees,  and  to  begin  in  earnest  the 
l)lauting  of  fruit  trees,  making  it  a  i)oint  to  plant  some  every  spring.  In 
a  few  years  they  will  grow  to  a  size  to  be  of  imimrtant  service.  Shelter 
belts  along  the  sides  of  farms  are  useful  in  a  praiiie  country,  and  are 
soon  appreciated  by  farm  stock  as  shelter  from  chilling  winds  and  rains, 
ameliorating  the  severity  of  winters  and  the  drought  of  summers.  The 
following  is  given  as  the  average  growth  in  twelve  years  of  some  of  the 
leading  desirable  varieties  of  forest  trees :  White  maple,  one  foot  in 
diameter  and  30  feet  high  ,•  ash-leaf  maple,  one  foot  diameter,  20  feet 
high;  white  willow,  li  foot  diameter,  40  feet  high;  yellow  willow  li 
foot  diameter,  iio  feet  high  ;  Lombardy  ])oplar,  10  inches  in  diameter, 4U 
feet  high ;  blue  ash  and  white  ash,  10  inches  diameter,  25  feet  high ;  black 
walnut,  white  walnut,  ehn,  and  chestnut  about  the  same;  hickory,  eiglit 
iucli(»s  in  diameter,  25  fet^t  high.  Evergreens  make  an  average  growth 
of  20  inches  in  height  annually,  and  many  make  more. 

GRAPE   rULTi:RE   IN  3riSS0URI. 

An  article  on  grajje  culture  in  Missouri,  by  Professor  Swallow,  shows 
that  the  State  iK)ssess(\s  many  si)ecies  of  native  gi'a|)es,  and  the  vines 
arc  so  abundant  and  largo  as  to  lorm  a  consi)icuous  i)art  of  every  copse 
and  thicket  throughout  the  State;  and  that  both  scientific  examinations 
and  experience  prove  that  the  vine  can  be  cultivated  with  entire  success 
in  favorable  localities  in  all  parts  of  the  State. 

The  vineyards  of  Booneviile  yielded  last  year  about  G,000  gallons  ot 
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wine,  worth  $12,000 ;  five  acres  gave  a  clear  profit  of  $2,000,  and  a  vine* 
yard  of  three  acres  yielded  1,550  gallons  of  wine.  The  Nintage  of  Her- 
nijimi  was  about  100,000  gallons  from  less  than  200  acres,  which,  at 
§1  per  gallon,  gives  a  profit  of  $400  per  acre.  One  small  vineyard  at 
Hamburg  produced  over  1,000  gallons  per  acre.  The  cost  of  vineyards 
for  preparing  the  soil,  setting  and  training  the  ^'ines  tiU  they  come  into 
bearing,  vaiies  from  $200  to  $300  per  acre;  subsequent  cost  of  cultiva^ 
tion,  850  to  SCO  per  acre ;  ten  per  cent,  on  first  cost,  $20  to  $30  i)er  acre : 
total  expense  for  each  year,  $70  to  $00  per  acre ;  so  that  an  income  o^ 
$100  per  acre  will  pay  interest  on  first  cost  and  expense  of  cultivation. 
The  writer  supposes  the  >ineyards  of  the  State  have  yielded  an  average 
of  at  least  250  gallons  per  acre  since  1849,  which,  at  $1  60  per  gallon, 
would  give  an  annual  income  of  $400,  and  a  net  profit  of  $300  per  acre. 
One  \intuer  of  Ilermann  is  said  to  have  made  over  400  gallons  per  acre 
for  the  last  ten  years,  and  an  annual  profit  of  more  than  $500  per  acre. 
]Millions  of  acres  of  laud  sloi>es  and  ridges  in  central  and  in  southern 
Missouri,  now  considered  worthless,  are  in  fact  the  most  valuable  lands 
in  the  State  for  grape  culture;  and  it  is  stated  that  5,000,000  acres 
might  be  selected  in  the  most  desirable  locations,  and  devoted  to  vine- 
yards without  encroaching  upon  the  lands  most  desirable  for  other 
branches  of  agriculture,  and  that  these  5,000,000  acres  in  the  highlands 
of  southern  Missouri  present  rare  inducements  to  the  \ine-dresser. 

WINE  DISTRICTS  OF  MISSOURI. 

In  an  article  on  the  wine  districts  of  Missouri,  J.  Vancleve  Phillips 
ranks  the  lands  in  St.  Louis  County  as  third  and  fourth  rate  winelan(fe, 
since  they  lack  the  proper  oxides  of  iron  to  grow  grapes  to  any  great 
extent.  Washington,  in  Franklin  Countj',  and  Hermann,  in  Gasconade 
County,  are  similarly  designated;  it  being  remarked  that  when  the 
vines  are  first  planted,  say  for  six  or  eight  years,  the  fruit  will  be  com- 
paratively peifect,  as  the  distribution  of  elements  through  the  clay  has 
been  sufficient  for  the  temi)orary  supjwrt  qf  the  vine ;  but,  as  soon  as 
these  are  exhausted,  the  leaves  will  be  attacked  by  blight,  and  the  berry 
by  mildew  and  rot.  On  the  dividing  ridge  between  the  Maramec  and 
Bourleuse,  from  St.  Clair  to  Kjiob  View,  may  be  found  choice  lands  for 
])lanting  vines.  The  district  around  Potosi,  Missouri,  is  represented  as 
peculiarly  favorable  for  vine-growing.  The  writer  states  that  there 
arc  2,000,000  acres  of  natural  \ine  lands  on  the  northern  slope  of  the 
great  watershed,  dividing  the  waters  of  the  rivers  that  flow  north  to 
the  Missouri,  and  the  rivers  that  flow  south  to  the  Arkansas.  This 
dividing  ridge  being  known  on  the  maps  as  the  Ozark  Mountains, 
ext«  iidiug  west  from  the  Iron  Mountains.  The  l>elt  of  the  true  vine 
lands  coninienccs  at  about  400  feet  altitude,  and  extends  up  to  800  feet, 
as  demonstrated  by  the  gro\>'th  of  wild  grai)es ;  and  it  wiU  be  noticed 
that  the  lands  planted  in  St.  Louis  Coimty,  and  at  Hermann,  and  other 
points  in  tlu*  eounties  of  Franklin,  Washington,  and  Jefterson,  except 
at  IMassi  y*s,  St.  Claii*,  are  below  400  feet.  From  all  information  gained 
in  the  authui's  survey  of  this  region  the  lands  that  contain  all  the  ele- 
ments n<(M  ssnry  to  grow  vines  permanently,  and  are  of  the  proper  alti- 
tude, jire  in  tlie  iron  lields  of  Franklin,  Crawford,  and  Dent.  !N^ext,  the 
lands  in  tlic  \vi\d  lields  in  Washington,  St.  Francois,  St.  Gene\ieve,  and 
Madison  :  tlie  sloping  uplands  along  the  sides  of  limestone  ridges,  where 
ileep  red  clays  are  found,  being  the  best;  and  the  next  in  St.  Louis, 
Jetlerson,  I'lanklin,  Perry,  and  Cape  Girardeau,  where  the  lauds  have 
die  gnat;  sr  aliitiKU*,  and  the  clay  over  the  rock  is  red,  and  contains  a 
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good  supply  of  the  oxide  of  iron.  The  tirat-nained  lands,  when  prop- 
erly eultivared,  will  produce  500  gallons  of  Catawba  wine  iier  acre  the 
fourth  year  from  planting,  incre^ising  annually. 

PEACH  CULTURE. 

AV.  C.  Flagg,  in  an  essay  on  i)eaclies,  says  that  from  his  experieno! 
and  observation  the  variety  with  the  fewest  objections  is  the  Old  Mixon 
Freestone;  and  that  for  a  list  of  four  market  varieties  which  will  nearly 
cover  the  season,  and  agahist  wiiich  few  objections  can  be  urged,  he 
names  Troth's  Early,  large  Early  York,  Old  ]Mixon  Freestone,  and  Smock 
Freestone.  lie  also  states  that  in  that  latitude  peach  orchards  should 
be  planted  on  the  highest  eminences  or  ridges,  both  on  account  of  tLe 
frosts  in  cold  weather,  and  good  ventilation  in  warm  ;  tliat  the  ground 
should  be  plowed  deep  for  peaches  and  all  other  finits;  and  that  the  best 
distance  is  twenty  feet  apart,  unless  si)ecial  pruning  is  resorted  ta  In 
reference  to  pruning,  he  says  that  something  like  pyramidal  pniniugis 
best  for  the  peach  tre(», ;  that  in  his  warm  climate  it  is  not  necessary  to 
leave  a  hollow  head  to  admit  the  sun,  and  that  he  tinds  trees  with  leaders 
standing  u\)  to  their  work  better,  lasting  longer  without  splitting  down, 
and  freer  from  disease  both  of  tree  and  fniit.  For  marketing  peacke:!, 
boxes  are  objected  to,  for  the  reason  that  the  corners  bruise  the  iieaches, 
and  a  return  to  baskets  is  recommended.  A  basket  th;jt  is  highly  ap- 
proved is  made  mucli  like  a  lirkin,  with  three  hoops.  It  can  be  shi\)i)wl 
l3y  railway  without  damage,  holds  oncvthird  of  a  bushel,  and  is  intended 
to  be  returned  two  or  three  times.  The  sides  are  tulip-tree  wood,  the 
coxers  and  bottoms  pine.  It  is  made  ui)on  a  frame,  formed  by  setting 
three  disks  of  iron  ui)on  a  si)indle.  The  inner  and  the  outer  hoops  are  set 
in  the  top,  and  a  lath  set  in  place,  and  this  continued  all  round.  Some- 
times the  staves  are  made  with  holes  to  let  in  air,  as  well  as  by  tbe 
spaces  between  the  staves.  These  baskets  pack  better,  paiticularly 
when  the  peaches  are  large,  than  the  usual  boxes.  It  was  stated  that  a 
member  of  the  society  had  set  out  10,000  peach  trees  in  Calhoun  Conntv, 
intending  to  can  all  the  fruit. 

FLAX  A^D  IIEMP. 

S.  A.  Clemens,  in  an  article  on  flax  and  hemp,  states  that  subsecjucot 
to  18()0  the  high  prices  i)aid  for  iiax-seed  induced  a  large  uicrease  of 
this  crop  in  Oliio,  and  its  general  extension  in  other  western  States, 
while  the  demand  for  (lax-tow  durir.g  tin*,  war  led  to  an  increase  in  the 
number  of  tlax-tow  mills  in  the  West.  In  Ohio,  Indiana*  Michigan, 
Illinois,  Wisconsin,  and  Iowa,  there  are  about  ninety,  fully  one-half 
being  in  Ohio ;  their  aggregate  capacity  is  given  as  8,000  tons  of  tow 
annually,  but  2,500  tons  are  named  as  the  higliest  lignites  reached  at  any 
time,  ^hu'v  the  war  the  im])oitation  of  Jute  from  India  has  driven  west- 
(^•n  tlax  tow  from  the  market,  and  this  foreign  competition  would  have 
been  fatal  to  the  western  llaxlint  business  but  ibr  the  sale  of  tow  to  sup- 
ply tlu^small  lo<'al  factories,  and  to  afford  material  for  mixing  with  hemp 
in  the  rope  and  bagging  factories  of  Louisville  and  ^St.  Louis.  The  culti- 
vation of  llax  for  seed  only,  or  mainly,  has  been  greatly  extended,  how- 
(»ver,  now  amounting  to  not  less  than  L*,500,000  bushels,  giving  G2,5OO,O00 
[)()unds  of  liber  lor  the  last  year,  of  which  less  than  3,000,000  pounds 
\n\vo  been  saved  and  i)reparedfor  use,  the  remainder  ha\ing  been  burned 
in  the  straw,  or  otherwise  wasted,  all  for  the  want  of  a  reliable  market, 
<lestroyed  by  ruiiu)us  foreign  competition.  The  hemj)  crop,  which  once 
amounted  to  30,000  tons  in  Missouri  and  Kentucky,  has  fallen  to  7,500 
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tons,  though  the  crop  could  be  retomed  to  its  former   iiiaxiniuin  by 
proper  encouragement. 

In  18G5  the  importation  of  jute  and  of  its  niannfactiired  products 
reached  91,549,800  pounds.  This  included  6,875,215  gunny  bags  an«l 
11,041,200  pounds  of  unmanufactured  jute.  Most  of  these  pnxhiets  aro 
consumed  in  the  western  States,  where  flax  and  hemp  would  l>e  far 
more  generally  producecl,  and  their  manufacture  into  a  better  quality  of 
the  needed  fabrics  would  be  established,  but  for  the  competition  of  this 
flimsy  India  fiber,  which  is  grown  where  less  than  ten  cents  a  day  is  paid 
for  labor.  The  opinion  is  expressed  that  tariff"  duties  of  two  cents  per 
pound  on  any  form  of  the  unmanufactured  fibers  of  imported  jute,  Iieni]), 
and  flax,  with  three  cents  per  pound  on  jute  butts,  and  four  cents  on  the 
coarse  fabrics  of  these  fibers,  would  effectually  build  up  these  western 
industries. 

Few  cultivated  i)lants  find  a  wider  congeniality  of  soil  and  climate 
than  flax;  and,  with  generous  culture,  it  would  flourish  from  the  Gulf  to 
the  Ked  Kiver  of  the  North  on  clay  lands  and  sandy  loams,  uplands  and 
alluvial  bottoms,  timber  lands  and  prairies.  The  8i>ecial  conditions  of 
soil  requisite  are  good  depth,  good  heart,  well  dniined  by  nature  or  art, 
good  tilth,  and  free  from  weeds.  The  exceptions  to  this  are  lands  of 
deep  8i\ndy  or  gravelly  subsoil,  in  which  flax  wiU  suffer  in  dry  seasons, 
and  in  mucky  or  new  lands,  which  hold  an  excess  of  vegetable  mold,  or 
are  deficient  in  silicious  matter,  in  which  the  flax,  from  rank  gi'owth  and 
deficient  strength  of  stem,  will  be  liable  to  fall  and  lodge  before  matur- 
ing, llemp  culture  requires  a  rich,  kindly  soil,  in  good  heart,  free  of 
weeds,  ami  capable  of  enduring  extremes  of  wet  and  also  dry  seasons, 
to  find  which  the  subsoil  must  be  examined  as  well  as  the  surface,  as 
millions  of  acres  of  fertile  cora  lands  in  the  western  States  have  surface 
soils  entirely  suited  to  hemp  culture,  but,  from  the  retentive  nature  of 
their  clayey  subsoils,  hemp  cannot  l)e  8ucc>essfully  cultivated  year  by 
yeiir,  without  thorough  under-draining.  Favorable  soils  are  found  in 
great  jKirfection  on  the  alluvial  bottoms  of  the  Mississippi  and  the  Mis- 
souri River,  and  some  of  their  branches.  If  the  ground  is  rich,  does  not 
hold  water  standing  on  the  surface  after  heax'y  niins,  and  in  drought 
does  not  bake  and  cmck,  but  has  moist  earfh  within  two  or  three  inches 
of  the  surface,  it  possesses  the  subsoil  for  hemp  culture. 

BROOM  CORN. 

In  a  brief  chapter  on  broom  com  it  is  stated  that  of  the  four  or  five 
hundred  tons  of  broom  corn  used  in  St.  Louis,  only  about  torty  tons  are 
grown  in  Missouri,  though  it  is  claimed  that  tiie  home  lU'oduct  is  sui)e- 
rior  to  that  brought  from  Illinois.  The  bottom  lands  of  Missouri  are 
suited  to  its  growth,  and  the  writer  urges  a  larger  cultivation  of  the 
cro]>.  Land  that  will  produce  a  rapid  and  tall  growth  of  Indian  corn 
will  <xvo\y  uood  broom  corn.  As  a  general  thing  a  growth  of  head  of 
from  twelve  to  eii^htecii  inehes  is  the  most  profitable  crop  for  manufac- 
turers: yet  ior  ^"hurl,^  or  those  brooms  made  from  the  brush,  without 
usinu"  any  of  the  stalk  under  the  wire,  which  are  the  most  desirable 
l>n)oins,  a  growth  of  twenty  to  twenty-four  inches  is  necessary.  An 
averaire  erop  is  about  one-fourth  of  a  ton  per  acre,  worth  about  81o0  i)er 
ton.  Th(»  seed  is  almost  equal  to  oats  for  all  kinds  of  stock.  The  seeds 
avernire  forty  bushels  to  the  acre,  worfh  $30;  total  proiluct  of  the  acre, 
$07  50;  and  the  labor  involved  will  not  exceed  that  required  for  an  acre 
of  Indian  corn.  The  demand  is,  of  course,  limited,  and  the  price  of  the 
brush  will  depend  on  supply  and  demand. 
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SHEEP  HUSBANDRY  IN  MISSOURI. 

S.  P.  Boardmai),  in  au  artlclo  ii]X)u  this  subject,  claims  that  sheep  hus- 
bandry will  be  found  more  protituble  than  in  the  eastern  States,  for  the 
reasons:  1.  The  greater  cheapness  of  Missouri  lands.  2.  Their  greater 
fertility.  3.  The  less  amount  of  labor  necessary  to  produce  an  equal 
quantity  of  winter  feed.  4.  The  greater  mildness  of  the  climate,  render- 
ing less"  winter  feed  necessary.  5.  The  great  extent  of  "  range''  open  to 
the  use  of  the  Missouri  wool-grower  for  pasture.  Among  the  incidental 
advantages  of  wool-growing  is  mentioned  the  small  cost  of  getting  to 
market,  as  two  horses  will  walk  off  as  easily  with  a  thousand  dolors' 
worth  of  wool  as  with  twenty  dollars  worth  of  com,  the  aamo  difference 
holding  good  when  shipped  bj^  rail.  Sheep  are  recommended  for  "shrub- 
bing out''  and  clearing  up  rough,  bushy  lands;  as,  by  feeding  on  them 
in  winter,  they  will  kill  alders,  hazel  bushes,  small  wild  ciab-trees,  black 
beiTy  bushes,  «S:c.  In  a  timber  pasture  they  also  cause  the  blue  grass 
to  spread  much  faster  than  other  stock.  Prairie  grass,  too,  is  quite 
easily  killed  out  by  close  i)asturing  with  sheep,  which  is  fi^qnently 
quite  an  advantage  when  one  has  part  of  hisfArni  "lying  out,"  and 
which  he  would  like  to  break  as  cheaply  as  possible  before  fencing  in. 

In  discussiug  the  general  management  of  sheep,  the  writer  recommends 
tagging  the  whole  llock  before  turning  out  on  the  range  in  the  spring; 
and  also  at  the  same  time  the  cutting  of  all  long  hoofs.  In  a  flock  oi* 
1,000  or  more  it  is  better  to  herd  the  breeding  ewes  by  themselves,  par- 
ticularly if  com])elled  to  raise  lambs  on  the  range.  It  is  better,  if  x)08si' 
ble,  not  to  fold  sheiip,  but  to  give  them  a  field  of  considerable  size  in 
which  to  choose  their  place  to  lie.  If  lambs  are  to  be  raised  on  the 
range,  it  will  not  do,  iu  any  i)art  of  Missouri,  to  have  them  come  in 
until  the  worst  cold  storms  are  past,  and  there  is  a  good  bite  of  grass. 
Docking  and  castrating  should  be  done  before  the  lambs  are  four  weeks 
old.  When  herd(»d  on  the  prairies,  early  weaning  is  preferable;  say, 
wean  April  lambs  from  the  10th  to  the  15th  of  August.  The  best 
method  of  wiishing,  the  easiest,  and  cheapest,  and  the  cleanest,  is  by 
swimming  Ihem  three  times  across  a  running  stream,  with  an  horn's 
interval  between  the  s^nms.  One  swimming  soaks  the  wool,  and  tk 
second  and  third  clean  out  the  tilth.  When  so  situated  as  uot  to  be  able 
to  wash  by  swimming,  the  writer  prefers  to  shear  without  washing,  hi 
^Missouri,  sheep  should  be  washed  from  the  10th  of  May  to  the  1st  of 
June,  and  shearing  commence  in  six  to  twelve  days  thereafter. 

The  Amcriean  Merino  and  the  Cotswold  are  designated,  respectively, 
as  the  best  ri^presentatives  of  tine-wooled  and  mutton  sheep.  Bucks 
ought  to  be  kept  by  themselves  the  year  round,  except  when  serviDg 
ewes,  which  period  should  not  exceed  five  weeks.  Lambs,  even  though 
on  good  grass,  should  be  fed  much  sooner  in  the  fall  than  old  sheep;  and 
the  tat  tin-  must  be  fed  as  soon  as  it  is  found  they  are  not  doing  well 
without  feeding.  Lambs  must  be  wintered  by  themselves ;  and,  when 
practicable,  yearlings  also. 

PRAIRIE  LANDS. 

A  writer,  sj)eaking  in  reference  to  what  ])rairie  lands  can  do,  claims  that 
l)rairl(^,  broken  in  time  and  sown  in  the  fall  with  wheat,  is  sure  to  yield 
a  cro])  wliich  \N'ill  i)ay  lor  plowing,  fencing,  and  the  cost  of  the  land  the 
first  yrar.  KSn])i)ose  a  farmer  i)ays  for  lorty  acres,  $320,  ciill  the  fencing 
6;;l*0*  labor  §200,  with  800  more  for  extras,  the  whole  costing  8900. 
vSiipposo  ho  gets  twenty  bushels  of  wheat  to  the  acre,  equal  to  eight hun- 
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dri'd  l)iishel:s,  worth,  say  81  50  per  bushel,  equal  to  $1,200,  being  $300 
more  than  cost  of  hiDd,  fencing,  labor,  &c.  The  land  will  not  only  pay 
for  itself  the  tirst  year,  but  will  also  increase  in  cash  value  for  years  to 
come. 

THE  rUOGKKSS  OF  MISSOURI  AND  ILLINOIS  CONTRASTED. 

Th<*  same  writer  states  that,  iu  1820,  Missouri  had  a  larger  population 
tliaii  Illinois  by  10,000,  while  now  the  latter  has  double  the  number 
of  the  former.  In  1850  Missouri  had  8137,247,707  real  valuation;  Illi- 
nois $150,205,000.  In  1800  Illinois  had  increased  her  valuation  475  per 
cent. ;  Missouri  gained  only  205  j)er  cent.  In  1800  Illinois  had  13,251,473 
acres  of  improved  lands,  and  Missouri  0,246,871;  the  cash  value  of 
farms  in  the  former  was  8432,531,072;  in  the  latter  $230,632,126;  while 
the  vahu*  of  farming  implements  in  Missouri  was  about  810,000,(KK)  less 
than  in  Illinois;  all  of  which  the  writer  attributes  to  the  difference  of 
institutions,  freedom  and  slavery,  during  the  forty  years  included  in 
the  record,  since  Illinois  has  no  advantage  for  which  Missouri  has  not 
some  compensation.  Since  the  State  pronoimced  for  freedom,  not  less 
than  150,000  emigrants  have  poured  in,  and  the  tide  is  increasing. 

TIIE  MINERALS  OF  MISSOURI. 

In  an  address  upon  the  minerals  of  Missouri,  it  is  estimated  that  the 
coal  fields  of  the  State  extend  over  26,880  square  miles,  with  an  average 
thickness  of  live  feet  of  workable  coal,  making  an  aggregate  store  of 
over  l.'34,000,0()0  of  tons.  The  iron  mines  not  only  contain  ores  in  unex- 
ami>led  (piantities,  but  their  ores  are  even  more  remarkable  for  quality 
than  abundance;  the  resouices  are  sim])ly  inexhaustible,  sufficient  to 
supi)ly  the  whole  LTnion  for  generations.  There  are  now  seven  furnaces  in 
the  State,  smelting  iron  ores  with  charcoal,  and  a  beginning  has  been 
made  in  smelting  with  mineral  coal,  with  entire  success.  Lead  is  found 
in  greater  or  less  (piantity  throughout  the  metalliferous  regions  of  the 
State;  and  it  is  asserted  that  in  no  part  of  the  world  is  there  so  large 
an  area  of  lead-bearing  rocks,  so  uniformly  disposed,  so  regular,  so 
readily  identilied,  or  on  so  giand  a  scale.  Copper  is  also  believed  to 
exist  in  quantity,  but  as  yet  has  not  been  developed  to  any  great  extent, 
Tin,  cobalt,  nickel,  zinc,  <S:c.,  exist  in  limited  quantities. 


34 


P^OREIGN  EXCHANGES. 


Tliisl)ci)artiiieiit  recently  entered  ii|>on  a  system  of  cxcbauge  with  fio^ 
eign  pfovernnients,  soeieties,  anil  individuals.  Brief  as  ha«  been  the 
periml  since  this  system  was  inaugurated,  it  baa  been  attended  witb  the 
most  gi^atil'ying  results.  Correspondence  has  been  bad  witb  the  princi- 
pal agricultural  societies  and  academies  of  Euroi)e,  Hoeietiea  of  natural 
history,  horticultural  societies,  public  libraries,  and  individuals  well 
known  for  their  attainments  in  agiicultural  science.  Tbe  Hysteni  has 
thus  tar  met  with  the  api^roval  of  all  that  practical  and  sagacious  claj» 
of  men  who  are  the  representatives  of  Ibreigii  agiieultunil  interest^  to 
whom  it  has  been  pres<*nted. 

Already  the  increase  of  the  library  of  the  Department  by  thisiueflib 
has  been  considerable.  Valuable  books  and  periodicals,  English,  Ger- 
man, French,  Spanish,  Italian,  Danish,  and  Swedish,  have  been  added, in 
exchange  for  our  own  ])ul)lications.  Contributions  to  tbe  museum  have 
also  been  n»ceived.  ^Nlany  societies  have  otfered  to  exchange  vines, 
I)hints,  and  si'eds,  of  various  descriptions. 

It  is  the  design  of  the  Commissioner  to  extend  this  system  of  exchange 
to  embrace,  it'  possible,  all  civilized  countries,  expecting  to  receive  in 
return  for  the  agricultural  works  of  the  Department,  and  valuable  speci- 
mens of  American  growth  and  production,  contributions  of  interest  and 
value.  The  advantages  of  such  a  system  cainiot  be  overestimated,  add- 
ing, as  it  doc^'^,  to  our  own  ex]>erienc<».  the  practical  and  theoretical 
knowledge  of  other  countries.  It  is  within  the  scope  of  this  design  to 
exchange  s])eeimens  of  miiu'ralogy,  botany,  entomology,  liortieu]tnre,&c.* 
\sith  the  conJident  expiu'tation  of  enriching  and  adding  to  tbe  practical 
value  of  the  museum  of  the  l)e])artn)ent. 

A  few  references  to  the  manner  in  v.iiich  the  system  of  excluuige  has 
been  received  an*  ])resented : 

In  a  communication  from  the  central  directors  of  tbe  agronomical 
societies  of  th(»  gi'and  duchy  of  PosiMi,  dated  September  14,  1808, 
acknowledging  the  receii)t  of  books  and  seeds  from  this  Department, for 
which  a  suitable  exchange^  was  returned,  the  directors  cypress  earnestly 
a  desire  ''to  continue  for  the  future  and  to  enhance  the  custom  so  hfk\h 
l)ily  commenced  of  communicating  to  each  other  the  fruits  of  labor  ui)OU 
a  common  field.'- 

AlexandiM'  Huchan,  secretary  of  the  Scottish  Meteorological  Society. 
in  acknowledging  the  receipt  of  reports  of  this  Department,  and  comma- 
uicating  an  olj'er  of  a  set  of  the  ''Transactions"  of  his  society,  Rays,iu 
relation  to  a  system  of  exchange:  "^I  am  much  gratified  to  see  the 
activity  with  wiiieh  you  hav(*  taken  up  and  woik  at  this  important  prac- 
ticjd  probliMH.'' 

James  Plais!u*r,  lu'esident  ol*  lh(^  Meteorological  Society  at  Blackbeath, 
England,  thus  writes:  *Mii  a<l<liti(>n  to  the  ollicial  letter  sent-,  acknowl- 
edging the  iecei|)t  olthe  books  with  which  yon  have  knidly  favored  the 
Meteorological  ^Society,  I  am  desirous  of  carrying  out  the  wishes  of  the 
council  of  thre(»  by  mentioning  how  much  the  interestbig  series  of  yoar 
Department  publications  is  appreciated.  Not  only  ai*e  tbere  monv  y^^- 
able  papers  on  general  science,  but  there  is  also  mucb  meteorolugical 
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informatiou.  As  i)re8ident  of  the  society,  I  beg  to  iidd  tlie  expression  ot 
my  own  satisfactioD,  and  the  great  interest  with  which  1  witness  the 
intercommunication  w  liich  you  have  kindly  suggested,  and  with  which 
the  Meteorological  Society  most  gladly  co-operate.^ 

Tlie  following  is  an  extract  from  a  letter  dated  Melboiune,  September 
1,  1808,  from  George  R.  Latham,  United  States  consul,  to  the  Commis- 
sioner of  Agriculture: 

*'  1  may  here  remark  that  an  exchange  of  publications  with  the  Agii- 
cultural  De])artment  of  the  Unit-ed  States  will  be  appreciated  by  none 
more  highly  than  by  the  scientific  agriculturists  of  this  colony.  The 
iinnnal  reports  of  your  Department  are  regarded  by  them  as  the  most 
valuable  agricultural  publications  in  the  world." 

The  following  is  an  extract  from  a  letter  of  M.  Jules  Joubert,  secre- 
tarv  of  the  Agricultural  Society  of  New  South  Wales,  dated  November 
0,  1808 : 

*'  One  of  the  most  useful  works  w^e  have  had  placed  before  us;  and  with- 
out any  exception  the  most  valuable  to  our  colonists,  for  all  matters  Tx>n- 
nected  with  agriculture,  is  the  report  published  annually  by  yoiu*  office." 

Mr.  David,  director  of  the  Statistical  Bureau  of  the  kingdom  of  Den- 
mark, in  giving  notice  to  Mr.  Yeaman,  United  States  minister  resident 
at  Co])enhiigen,  of  the  transmission  of  reports  of  his  bureau,  on  agricul- 
tural statistics,  to  this  Department,  expresses  very  waiiidy  the  *' utmost 
interest"  which  he  feels  in  making  exchanges  of  works  upon  agriculture, 
and  conveys  bis  hearty  thanks  for  the  ofl'er  of  exchange. 

The  meteorological  committee  of  the  lioyal  Agricultiu*al  Society  of  * 
Great  Britain  has  signitied  its  appreciation  of  the  mutmd  benefits  ot 
exchange  by  nccepting  the  oft'er  of  this  Department;  and  in  return  for 
some  recent  volumes  of  departmental  reports,  has  transmitted  forty-nine 
volumes  of  great  interest  and  value,  constituting  a  series  of  its  own  re- 
|)orts,  with  atlases.    It  has  also  signified  a  desire  for  future  exchanges. 

]\Ir.  F.  F.  Cavada,  United  States  consul  at  Tiinidad  de  Cuba,  in  a 
letter  requesting  of  this  Department  seeds  of  cereals,  vegetables,  &c.,  and 
I)romising  others  of  choice  varieties  in  return,  on  behalf  of  American 
citizens  employed  in  agricidture  in  Cuba,  speaks  of  the  great  and  recip- 
ro<;al  benefits  to  be  derived  from  such  exchanges  between  Cuba  and  the 
United  Stat«\s — benefits  of  which  this  country  will  naturally  reap  the 
sui)erior  share. 

William  S.  MechUng,  of  Belize,  British  Honduras,  joins  in  the  uniform 
recommendation  of  a  system  of  exchange.  As  between  this  country 
and  British  Honduras,  he  expresses  the  opinion  "that  such  an  arrange- 
ment would  be  highly  beneficial  to  both  countries;"  and  touching  the 
productioirs  of  Honduras,  writes:  "I  am  satisfied  that  I  could  send 
many  rare  and  valuable  seeds." 

Dr.  Jos.  1).  Hooker,  director  of  the  Royal  Gardens  at  Kew,  England, 
in  sending  seeds  of  trees  gathered  from  the  Himalayas,  and  a<*knowl- 
L'dgiiig  the  receipt  of  seeds  of  shrubs  and  trees  from  this  country, 
also  s]>eaks  v/arnily  of  the  benefits  of  exchange.  He  promises  a 
large  collection  of  seeds  of  Euroi)ean  and  Asiatic  shrubs  and  trex^s, 
and  of  such  seeds  native  here  he  says:  **You  cannot  go  wrong  in  send- 
ing them." 

Eugene  Schuylor,  United  States  consul  at  Moscow,  Russia,  wi-ites  as 
follows: 

*^1  inclose  you  a  specimen  of  hemp,  prepared  by  a  new  process,  by 
Mr.  Michael  J^izanof,  in  tlie  goveniment  of  Kursk.  I  have  not  yet  been 
ible  to  loam  the  details  of  the  process,  but  will  send  them  to  you  as 
^oon  as  I  can  jjrocure  them  from  Mr.  Puzanof. 
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*'iSi)iMr  ])arLS  of  ^nioloiisk  mid  other  western  froverunients  are  voir 
s\vain]>y.  and  the  PiiiH-(*  .Mestehersky  has  thought  it  would  Ik»  well  to 
try  to  iiiti'odiico  there  Zizania  aqitatica^  or  huliaii  rice,  which  is  said  to 
be  largely  eaten  by  the  Northwestern  Indians.  Ho  has  requested  metd 
proeiiie  him  sonic?  of  the  seed.  Is  it  in  your  power  to  iucloso  me  aiwck- 
age  of  this  seed  lor  the  prince?  I  shall  be  very  happy  to  oblige  bim, 
and  am  mueh  indi^bted  to  vou. 

"it  may  interest  you  to  know  that  there  appeared  iu  the  Febniary 
number  of  tlio  Kussian  3Iessenger,  the  chief  monthly  journal  here,  a  louj: 
and  very  liattering  artichi  on  tlie  Agricultural  Department  over  which 
youi)resid(v' 

Ti'cinsmitting  seeds  from  Asia  Minor,  E.  «T.  Smithers,  United  State^ 
consul  at  8mynia,  writes  to  the  Depai'tment  as  IbllowK,  luider  date  of 
April  10,  18GI): 

'*!  have  the  h(mor  to  inform  you  that  I  have  transmitted  to  your  De- 
partment, through  the  United  States  dispatch  agent  at  London,  a  small 
box  <.'ontainiug  three  kinds  of  seed  of  the  most  delicious  melons  grovii 
in  Asia  Minor.  These  seeds  wer<»  kindly  precluded  by  his  excellenc>" 
Ismail  Pasha,  governor  general  of  this  vihiyet,  and  forwarded  to  tins 
consulate  for  transmission  to  your  Department. 

'•1  may  remark  in  regard  to  these  varieties  of  melons,  that  when  kepi 
in  a  dry  pla(!e  they  will  remain  perfect  till  mid- winter.  Esi)ecially  is 
this  the  case  in  regard  to  the  ]\Iagnesia  and  Kir  Eagatch  varieties.  A& 
the  climatic  of  Asia  Elinor  is  very  dry  after  the  middle  of  Ai)ril  or  tbi* 
tirst  of  May,  until  the  latter  part  of  {September,  1  would  recommend 
California  as  the  most  suitable  section  of  our  country  for  tlie  successful 
cultivation  of  these  melons." 

The  ibllo\\'ingis  a  cojiy  of  Ismail  Pacha's  letter  to  Mr.  Smithei-s,  trans- 
mitting the  seeds  referred  to  in  the  i)receding  extract: 

"  Vilayet  of  Aidin,  Hmyrnay  April  4,  lS(i9. 

''  S;i::  It  lias  been  to  me  an  agi'eeable  duty  to  be  able  to  realize  yoiir 
desin-  concerning  melon  seeds.  1  have  i)rocured  three  kinds,  whicb 
you  will  receive  with  this  letter. 

**1  will  be  happy  if  the  committee  of  agriculture  of  the  United  States 
succeeds  in  the  cultivation  of  our  delicious  melons  iu  the  Xow  World, 
and  1  will  feel  llattered  every  time  the  eminent  members  of  this  com- 
mittee reciuire  my  feeble  help,  which  will  always  be  accoixlcd  to  them  so 
far  as  I  am  able.  On  their  side,  if  they  would"  sometimes  send  us  seetl 
<'ai)al)le  of  being  acclimatized  in  these  tine  regions  of  Asia  Minor,  I  would 
I'eel  grateful. 

*' Please  to  accept,  sir,  the  assurane(>  of  mv  high  consideration, 

*aS3IAlL. 

^•E.  J.  S:.irTin^.RS,  Esq.,  United  Siatai  ConauL'^ 

Auguste  Dupuis  writes  from  Village  des  Aidnaies,  L'lslet  County, 
l>rovince  of  Quebec,  as  follows: 

^'  You  have  been  kind  enough  to  send  nie  the  rejxu't  for  18G7.  This 
valuabh^  I'Oport  to  the  agriculturists  of  the  United  States  would  be 
proiilable  to  farmers  in  all  parts  of  the  world.  The  farmers  of  your 
beautiful  country  ought  to  be  proud  of  being  represented  by  men  who 
are  <*levating  agriculture  to  its  jiroper  position. 

^'They  receive  in  this  report  lessons  numerous  and  proiitable.  Tliey 
can  make  comparisons  between  the  methods  pursued  in  States  ai\johiiuir 
their  own, 

*•  You  deserve  much  from  your  countrymen  for  this  gi*eat  work." 
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Jose  .Maitiii'.v.  (U'llor,  president  of  the  Rural  Soeiot.v  of*  the  Aigen- 
tine  Kepublie',  South  America,  writes  as  foUows: 

*' Jt  ationls  iiuj  pleasure  to  acknowledge  the  receipt  of  your  esteemed 
favor  of  the  23th  September,  1808,  and  to  return  you  infinite  thanks  for 
the  books  wliieh  you  have  sent  to  this  society.  This  courtesy  has  been 
lii^hly  ap])reciated,  and  in  return  you  will  receive,  through  Dr.  C.  H. 
Tram  bull,  the  second  volume  of  the  annals  of  the  society.  We  Avill 
send  eacli  year  the  volume  containing  the  publications  of  the  society, 
and  hope  to  meiit  in  return  published  works  and  reports  of  your 
Department,  because  of  their  interest  to  a  body  like  ours,  which  has  for 
its  object  the  illustration  and  stimidation  of  the  rural  prosperity  of  the 
country. 

"With  gieat  satisfaction  we  accept  your  ofier  to  send  certain  seeds, 
&c.,  for  trial  in  our  soil,  and  are  happy  to  respond  to  your  in\'itation  to 
send  samples  of  the  products  of  this  country,  and  have  already  taken 
measures  to  send  you  a  shipment  in  May,  1870. 

''  Preparations  are  being  made  for  an  Argentine  ex])osition  at  Cor- 
dova, about  the  17th  of  April,  1870.  We  shall  improve  tliat  occasion  to 
in-epare  a  collection  of  all  seeds  considered  useful  or  desirable  for  trial 
in  the  United  States,  and  shall  notify  you  promptly  of  shipment,  and  at 
the  same  time  forward  instructions  in  reference  to  their  cultivation.  We 
have  assurances  that  a  number  of  intelligent  agriculturists  are  preparing, 
as  well  to  exhibit  their  i)roducts  at  the  exposition,  as  to  send  selected 
samples  to  your  Department. 

*'  Understanding  the  importance  to  this  country  of  a  reciprocal 
exchange  of  agii<ultui'al  productions  with  your  Department,  and  appre- 
ciating fully  the  honorable  intention  of  your  propositions,  the  Kural 
Society  of  the  Argentine  Republic  acknowledges  your  courtesy,  and 
salutes  you  with  an  exi)ression  of  its  most  distinguished  consideration." 

Exchanges  of  seeds,  plants,  and  native  productions  have  been  pro- 
posed and  agreed  ui)on  between  this  Department  and  the  following  for- 
eign governments,  societies,  and  individuals : 

Auatria. — The  Imperial  Agricultural  Society. 

Australia, — l>otanical  gardens,  Melbourne. 

Argentine  RepnbUc. — Agricultural  Society  of  the  Argentine  Republic. 

BraziL — Dr.  Joseph  Cooper  Reinhart,  Campinas. 

British  Honduras, — W.  S.  Mechliug,  Esq.,  Belize. 

Bavaria, — Royal  gardens  of  Bavaria. 

Cape  of  Good  Hope. — Cape  of  Good  Ilope  Agricultural  Society. 

China. — The  Chinese  government. 

Denmarl:, — The  Statistical  Bureau  of  Denmark. 

England, — India  ^Museum,  London ;  Kew  gardens,  do.j  Royal  Meteoro 
b*:ical  Society,  do. 

France. — Jardin  des  Plantes,  Paris. 

Guatemala, — The  government  of  Guatemala. 

Japan. — The  Japanese  government. 

Poland. — Polish  Agricultural  Society,  Posen. 

Porto  Ixico, — George  Latimer,  Esq.,  St.  John's. 

Scotland. — Scottish  Meteorological  Society,  Edinburgii. 

Spain. — Royal  gardens  of  Madirid. 

The  foreign  societies  to  which  reports  of  this  Depailmenc  have  beeu 
forwarded,  with  reference  to  exchange  of  publications,  are  as  follows; 

AFRICA. 

Cape  Toicn. — Agricultural  Society. 

Mauritius. — Soci<5t(*  d'Histoire  J^atorelle  de  Pile  Maurice. 
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Bogota^  Xew  Chranada. — Sociedad  do  Naturalistas  Neo-Grauadiuos. 

Georgetoicn,  Bntish  Guiana, — lioyal  Agiicultiiral  and  Gommenrial 
Society. 

Havana  J  Cuba, — Real  Sociedad  Ecoiioinica  delallabaua. 

Mexico,  Merico, — Escuela  de  Agrieultura ;  Sociedad  3Iexicaiia  de  Geo- 
grafa  y  Estadistica. 

Rio  Janeiro,  Brazil, — Sociedad  Auxiliadora  de  ludustria  NacionaL 

ASIA. 

Bataria, — ^Natnurknndigo  Vereeni^ug  in  NedcrlaudscU  ludie. 
Calcutta. — Agricultural  and  Horticultural  Society  of  ladla.. 
Manilla, — Ivoyal  Economical  Society  of  the  Philippine  Islands. 

AUSTRALIA. 

Melbourne, — Acclimatization  Society;  Botanic  garden. 
Sydney. — Australian  Ilorticultural  and  Agricultural  Society;  EntODM- 
logical  Society  of  New  South  Wales. 

BELGnJM. 

Brussels, — Soci6te  Centrale  d'Agricultni'o  de  Bdgiqne ;  Soci6t6  Ento- 
mologique  de  Belj:»:i<iue ;  Soci^t6  de  Flora;  Soci^t^  Palseontologique de 
Belgi(iue;  Societe  Hoyale  de  Botanique  de  Belgique;  Soci6t6  Boyate 
protectrice  des  Animaux. 

Ghent — Society!*  Royah^  d' Agriculture  et  de  Botanique. 

Namur. — ScM*ii'*te  A<:rricolo  et  Forestii^re  de  la  Province  de  Namnr. 

DEIOIAEK. 

Copenhagen, — Botaniske  Forening;  Burt»au  Boyal  de  la  Statistiqne; 
Daiiske  Liindniauds-Forsamliiig,  (Association of  Danish  Agricultorists;) 
Kongelige  I>il)liotliek,   (Iloval    Library;)    Kongelige    Danske  Videu- 

hi 

t 

eriuary  flonnml :)  Veterinier-Selskab,  (Veterinary  Society.) 

FBANCE. 

Assoeiiitiou  Seiciilili(|ue  de  France. 

Abbeville, — Societe  Liinieenne  dn  Noixl  de  France. 

Aid', — Acatl('MiiiiMlos  Sciences,  d'Ap-icultnrt*,  Arts  et  Belles-Lettres. 

Angers, — Societe  «rA.i^riculture,  Sciences  et  Arts ;  Soci6t6  Limifenne 
du  Dci>aifouK*nt  dc  Maine-et- Loire. 

Angovlcmv, — Societe  d'A<;'riciiUure,  Sciences,  Arts  et  dn  Commerce  du 
D6p.  de  la  (Muirente. 

1>m/ni.v, — Societe  <rA;rricnlture,  Science,  Arts  et  I^elles-Lettres. 

Bordeaux, — Societe  (rilortieiilture  delaGironde;  Society  Linnceuue 
de  Bordeaux. 

Caen, — Societe  d'Agiiculture  et  de  Conimei'ce  de  Caen;  Society  des 
Antiquaires  de  Normaudie. 
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Chalom-siir'2I(im€. — Soci6t6  d'Agriculture,  Commerce  et  Sciences  de 
la  Mame. 

Cherbourg. — Society  Acaddmique  de  Cherbourg. 

Dijon. — Soci6t6  d' Agriculture  et  d'Industrie  Agricole  du  B^partement 
de  la  Cote  d'Or. 

JDo^iaL — Association  V^t^riuaire  des  D^partements  du  Kord  et  du  Pa»- 
de  Calais ;  So<d6t6  Imp^riale  d'Agricidture,  Sciences  et  Aits  de  Douai. 

Evrciix. — Soei^^te  Libre  d'Agriculture,  Sciences,  Arts  et  Belles-Lettres 
do  FEure. 

Le  Mans. — Soei^»tc  d'Agricultnre,  Science  et  Arts  de  la  Sartbe. 

Lille. — Soci^te  Imp^riale  des  Sciences,  de  I'Agiiculture  et  des  Arts. 

Lyojis. — Socict(3  Imperiale  de  rAgricultnre,  Hlstoire  Naturelle  et  Arts 
Utiles  de  Lyon. 

Macon . — Academic  de  Milcon :  Soci^ t^  des  Arts,  Belles-Lettres  et  d'Agri- 
culture. 

Mende. — Societe  d'Agriculture,  Industrie,  Science  et  Arts  du  D6parte- 
meut  de  la  Loz^re. 

Metz. — Acadc^mie  Imperiale  de  Metz. 

Moatpellier. — Societe  Ceutralo  d'Agricultnre  du  Ddpjiitement  de  la 
Heniult ;  Soci<5t6  G6u6rale  d'Encouragement  d  la  S^*ricidture ;  Le  Mes- 
sager  Agricole. 

Monlim. — Socidt^  d'EIorticulture  de  PAllier. 

Paris. — Gustave  Bo8s;inge  et  Co.;  American  Library;  Bibliotb^que 
Imperiale;  Minist^redu Commerce  et  Agriculture;  Miuist^re  de  I'Etran- 
ger  (Dep.  de  Statistique;)  Soci(5t^  Bot^inique  de  France;  Soci^t6  Euto- 
mologique;  Soci6t6  lmi>6riale  et  Centrale  d'Agricultnre  de  France; 
Soci(it<^  Iuip<:friale  et  Centrale  d'Horticulture  de  Paris;  Soci6t4^  Imp^nale 
et  Centrale  de  M(§decine  Vet^rinaire;  Soci<3t^  lmp6riale  Zoologique 
tl'Acclimatatioii. 

Puy. — Societe  d'Agricultnre,  Sciences,  Arts  et  Commerce. 

iSaint  Qiieniin. — Socit^t^  Acaddmique  des  Sciences,  Arts,  Belles-Lettres 
et  d'Agii(!ulture. 

iStraisbourg. — Socidtd  des  Sciences,  Agriculture  et  Arts  du  Bas-Bhin. 

TourH. — Societe  (i^AgTiculture,  des  Sciences,  des  Arts  et  des  Belles- 
Lettres. 

Valenciennes. — Societd  d'Agiicultiu^e,  Sciences  et  Arts. 

GEKMAKY,  INCLUDING  JLUSTKIA  AND  PRUSSIA. 

Vereiu  der  Sliddeutsclien  Forstxrirthe ;  Versammlung  Deutscher 
Land-und  Forstwirthe;  Versammlung  Beutscher  Naturtbrscher  uiid 
Aerzte. 

Agram,  Austria. — IsL  K.  Kroatisch-Slavoniscbe  Landwirtbschafts- 
(icsellscliaft. 

Altenhurg,  Saxe-Altenbnrg. — Naturfor^cbende  Gesellscbaft  des  Oster- 
laii  des  Pomologisclie  Gesellscbaft. 

Arolsen.  ^yahleck. — Landwirtbscbaftiicber  Verein  im  Fiirstentbum 
Waldeck. 

Augsburg,  llararia. — Landwirtbscb.  Verein  von  Scbwaben  und  Neu- 
biirg;  Natmliistoiisfher  Verein;  Kedaction  der  Woclieuscbril't  fiir 
riiieibeilkuiule  uiul  Viehzncbt. 

Bamberg,  Bararia. — Naturforscbende  Gesellscbaft. 

Berlin. — Acclimatisations- Verein  liir  die  Preuss.  Staaten  ;  Botan- 
isclier  \'c] ci:i  liir  die  Piovinz  Brandenburg,  etc. ;  Deutsche  Geologischer 
Gesellsrhalt:  Entomologischer  Verein;  Gesellscbaft  iiir  Erdkunde; 
Gesellscliatt  ]Saturlbrscbender  Freunde;   Koniglicbe  Bibliotbek;  Kd- 
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iiigliclies  Laiides  Oecouoinie-Collegium ;  Koniglidi  Miuisterium  fiir 
Laudwirtbsehaltl.  x\i)j^elegciilieiteu;  Meteorologiscbcs  Instit;  Eedac- 
tion  des  xVrcliivs  llir  Path.  Anatomic ;  Hcdactiou  der  IJaiidwirtlischaft- 
licbe  Zeitimg  iiii*  Kord-  mid  Mitteldcntscbland ;  Redaction  des  Land- 
wiitliscbaftliclies  Ceutralblatt  flir  Dcutscbland ;  Bedaction  des  Statis- 
tiscbeu  CentraJ-Aicbivs,  (Dr.  O.  Hiibner,)  Statistisclies  Bureau j  Yem 
llir  deutscbc  Statistik ;  Vcrein  zur  Betorderung  des  Garteiibaues ;  Veren 
zur  Belbrdemng  des  Gewerbefleisses  iu  Preussen. 

Blaiikenhurg^  Briinsiclclc, — ^Naturwissenscbaftlicber  Vcrein  des  Harzes. 

Bonn. — Landwirtbscbaftlicber  Central- Verein  fUr  liheinpreiissen: 
Natiirbistoriscber  Verein  dor  preussiscben  Rbeinlande  und  Westphatens; 
Niederrbeiniscbo  Gesellscbaft  fur  Natui*- u.  lleilkuiide ;  liedaction  des 
Wiegmanns'cben  Arcbivs  llir  Katurgescbicbte. 

BrunswicJcy  Brunswick, — Garten- Verein  imHerzogthum  Braunscbweig. 

Bremen, — Natui-wisscnscbaf tlicber  Verein . 

Breslauj  Prnma. — Landwirtbscbaftlicber  Central- Verein  fiir  Schlesien: 
Scblcsiscbe  Gesellscbaft  fiir  vaterliindiscbe  Cultiir;  Sclilesiscber  Verein 
fiir  Berg-  und  nuttenkunde ;  Verein  flir  scblesiscbo  Insektcnkunde. 

BregeyiZy  Austria, — Xaturforscbender  Verein. 

Bromherg^  Prussia, — Landwirtbscbaftlicber  Central- Verein  iiir  dcD 
Netze-Distnct. 

Briinnj  Austria, — K.  K.  Miibriscb-scblesiscbe  Gesellschaft  fUr  Acker 
bau,  Natur-  und  Landeskunde ;  Katurforscbender  Verein. 

Chemnitz^  Saa:ony. — Eedaction  der  Deutscben  Industrie  Zcitnng. 

CellCj  Hanover. — Landwirtbscbaftlicbe  Gesellscbaft. 

Cleinpenoxo  hei  Anclam,  Prussia, — ^Baltiscber  Verein  zur  Befordenmg 
der  Landwirtbscbaft. 

Czernoicitz^  Austria. — ^A'^ercin  fiir  Landeskultur  imd  Landeskunde  is 
Herzogtbume  Bukowina. 

BantziCy  Prmsia. — Landwirtbscbaftlicber  Central-Vcrein ;  Natmfor- 
scbonde  Gesellscbaft. 

Darmstadt^  Hesse. — Gartenbaii- Verein ;  Grossberzoglich  Hessiscbe 
Central-Stelle  fiirdie  Landes-Statistik;  GrossberzoglicbeHof-Bibliothek; 
Mittelrbeiniscb-Geologiscber  Verein. 

Deidesheimj  Bavaria. — Pollicbia:  Xatiu'wissenscbaftlicbcr  Verein  der 
bayeriscben  Pfalz. 


kunde. 


Bldenaj  Prussia. — GaitenbauVereuifdr  Neu-yorpommern  undEligen; 
K.  P.  Staats-  und  Landwirtbscbaftl.  Akademie. 

JEmde)ij  Hanover. — ^Xaturforscbende  Gesellscbaft. 

JErfurtj  Prussia, — Akademie  Gemeinniitziger  Wissenscbaften ;  Gar- 
tenbaii-Verein. 

Frankfort  on  the  Odcr^  Prussia, — llistoriscb-Statistischer  Verein. 

Frankfort  on  the  Main^  Prussia. — Gartenbaugesellschafb  " Flora  f 
Senckenbergiscbo  naturforscbende  Gesellscliaft. 

Freiberg^  t^axony. — Koniglicb  Saebsiscbe  Bergakademie. 

Gorlitz,  Prussia. — ^Natm-lbrscbetido  Gesellscbaft. 

Gottingeny  Hanover. — Kcinigliebo  (lesellsebaft  der  Wissenscbaften. 

Gothaj  Sa.re-Coburg. — Tbiiringer  Gartenbau-Verein. 

Griitz^  Austria. — K.  K.  Steierniiirkiscbc  Landwirtbscbafts-Ge^Uschaft; 
Steiermiirkiscbe  Landes-Ober-Kealseliule. 

Gumhinnen^  Prussia. — Landwirtbscbaftlicber  CentralVerein  fiir  lit 
tauen  und  Masuren. 
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JTalky  rriissla, — Natuiforscliende  Gesellscliaft. 

Hamburg,  HanseToicn. — Stadt-Bibliothek ;  Thierschutz-Vereiii. 

Hanover^  Haiuyver. — Koiiigliche  Bibliothek ;  Statistisches  Bureau. 

Heidelberg^  Baden. — Landwirthschaftliclier  Bezirks- Verein. 

Hermannstadt,  Austria. — ^Verein  fur  Siebenbiir^sche  Landosknude. 

Hohenheim,  Wiirteniberg. — Koniglicli  Wiirtembergische  Land-  uud 
Forstwirtbscliaftliclie  Akademie. 

Innsbrtiel'y  Austria. — K.  K.  Laudwirtbschafts-Gesellschaft  iiir  Tirol 
und  Vorarlberg. 

Jaia,  Saxe-Weimar. — ^Landwirthschaftliehes  lustitutj  lledaction  der 
Zeitschrift  fiir  deutscbe  Landwirtbe ;  Statistiscbes  Bureau  der  Yereinig- 
ten  Tbiiringiscben  Staateu. 

Karlsruhe,  J5a<7ew.— -Centralstelle  fiir  die  Laudwirtbscbaft ;  Grossberz. 
Badiscbes  Statistiscbes  Bureau  des  Handels-jVIinisterium ;  Grossberzog- 
licbe  Holljibliotbek. 

Kassel,  Hesse. — K.  Commission  fiir  landwirtbscbaftlicbe  Angelegen- 
beiten  in  Kurbessen  5  Verein  fiir  Hessiscbe  Landeskunde. 

Kiel,  Holstein. — LandwirtbscbaitUcber  Generalverein  dos  Ilerzog- 
tbums  Holstein. 

Klagenfurt,  Austria. — K.  K.  Landwirtbscbafl;s-Gesellscbaft. 

Koblentz,  Prussia. — Xaturbistoriscber  Verein. 

Kijln,  Prussia. — Landwirtb8cbaft:licber  Verein, 

Konigsberg,  Prussia. — Centralstelle  der  Land wirtbscbaftlicber  Vereiue 
(les  Regierungs-Bezirks  Konigsberg. 

Laibach,  Austria. — K.  K.  Landwirtbscbafi:s-Gesellscbaft. 

Leipsig,  Saxony. — Dr.  FeUx  Fliigel,  ^agent  Smitbsonian  Institution ;) 
Botaniscbe  Zeituug;  JalirbUcber  tiir  wissenscbaftlicbe  Botanik ;  Natur- 
forsebende  Gesellscliaft ;  Redaction  der  Zeitscbrift  fiir  deutscbe  Land- 
wirtbe ;  Verein  von  l^Yeunden  der  Erdkiinde. 

Liegnitz,  Prussia. — Landwirtbscbaftlicber  Verein. 

Linz,  Austria. — K.  K.  Landwirtbscbafts-Gesellscbaft. 

Mentz,  Hcssc. — Bbeiniscbe  Katnrforscbende  Gesellscbaft. 

Marienicerder,  Prussia. — Verein  Westpreussischer  Landwirtbe. 

Meiningen,  Saxe-Meiningen. — ^Verein  fiir  Pomologie  und  Gartenbau. 

Meissen,  Saxony. — Naturwissenscbaftlicbe  Gesellscbaft  "Isis." 

Mengeringliausen,  Waldeclc. — Landwirtbscbaftlicber  Verein  im  Fiirsten- 
tbume  Waldeck. 

Merseburg,  Prussia. — Landwirtbscbaftlicber  Central- Verein  fiir  die 
ProWnz  Sacbsen. 

Miinchen. — Baieriscbe  Gartenbau-Gesellscbaft ;  Kiinigl.  Botaniscber 
Garten;  Konigl.  Statistiscbes  Bureau;  Landwirtbscbaftlicber  Verein; 
Verein  liir  Xaturkunde. 

Minister,  Prussia. — Landwirtbscbaftlicber  Provinzial-Verein  fiir  "West- 
])lialeii  und  Lippe. 

Xeutitschcin,  Austria. — LandwirtbscbaftUcber  Verein. 

Passau^  Bavaria. — Praktiscbe  Gartenbau-Gesellscbaft  in  Baiem. ' 

Pesth. — Geologiscbe  Gesellscbaft  fiir  Ungam. — Kirrdyi  ^Vlagjar  Ter- 
meszettiidoinanvi  Tarsulat. 

Po tsda m ,  Pr uss ia . — La nd wirtbscbaftlicber  Pro^iu zial- Vorei n . 

Prague,  Austria — K.  K.  Patriotiscb-okonomiscbe  Gesellscbaft. 

Regemburg.,  Bavaria. — K.  Baieriscbe  botaniscbe  Gesellscbaft. 

Rostock,  Mecklenburg. — Mecklenburgiscber  Patriotiscber  Verein. 

Salzburg^  Austria. — K.  K.  Landwirtbscbafts-Gesellscbaft. 

Sch  iceriu,  Mecklenburg- ikhwerin. — Grossberzoglicbe  Landes-Vermes- 
sungs  Commission  ;  Grossberzoglicbes  Statistiscbes  Bureau. 

Sigmaringen,  Prussia, — Landwirtiiscbaftliche  Centralstelle  des  Vereins 
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zur  Beloiderung  der  Landwirtliscliaft  and  der  Gcwerbe  fiir  die  Hdien- 
zoUerrisobeii  Lande. 

SSondershatiaenj  Schicarzhiirg-ticmdershausen, — ^Verein  zur  Befordenm; 
cler  Laii(hviitli8challt. 

SMiin^  Prmhia. — Eutomologischer  Vereiu. 

!StutUja)%  Wlirtemberg, — Gaitenbau-Gesellscbai't  "  Flora  f  Gesell- 
scbai't  ifir  die  Weiiiverbesseniiig  iu  Wurtembergf ;  K.  Ceiitmlstelle  ffir 
Gewerbe  mid  Handel;  K.  Centralstelle  liir  die  Landwirthschaft;  K, 
Octtentlicho  Bibliothek ;  K.  Statist! sch-toi)0|?rapliisebes  iUireaa;  Bedae- 
tioii  des  "Thiet;2:arten/  (Dr.  13.  F.  Weiuland.) 

Tharmulj  S(fxo7iy. — Koniglicb  Siiebs.  Akademie  tlir  Forst-  nnd  Land- 
wirtbo. 

Trieste,  AttHtria. — Gartcnbau-Gesellscbaft  des  Litorale. 

Tubingen,  Wilrtemberg. — Laiidwirtbscbattlicber  Verein. 

Vienyia,  Austria. — Coinit6  der  Allgemeinen  Versammlung  von  Berg 
und  IlUtteniiiaiineni ;  Entomologiscber  Vei'ein;  K.  El.  Central-AD- 
stalt  liir  Meteorologie  mid  Erd-Ma|iruetism  ;  K.  K.  Direction  des  Ad- 
min istrativen  Statistik;  K.  K.  Gaitenbau-Gesellscbaft;  K.  K.  Geologi- 
scbe  Itoicbsaustalt;  K.  K,  Landwirtbscbal'ts-Gesellscbiilt;  K.  K,  Statis- 
tiscbe-Central-Coiiimission. 

Weimar  ISaxe-  Weimar. — Verein  fur  Bluniistik  und  Gartenban. 

Wiesbaden,  Nassau. — Vemn  fur  Naturkunde;  Verein  NassaniBcbei 
Laud-  nnd  Forstwirtbe. 

Wiirzburg,  Bavaria. — Pbysikaliscb-Mediciniscbe  GesellschafU 

GBBAT  BBITAIN  AND  IRELAND. 

Bath. — Batb  and  West  of  England  Agricultural  Society. 

Belfast. — Cbeuiico- Agricultural  Society  of  Ulster. 

Cork. — Cn vieria n  Society. 

Cirencester. — lioyal  Agricultural  College. 

Dublin. — Cbeniical  Society  of  Dublin ;  Natural  Historj*  Society  of 
Dublin  ;  Koyal  Geological  Society  of  Ireland. 

Edinburgh. — botanical  Society;  Caledonian  Horticultural  Society; 
Iligliland  and  Agricultural  Society  of  Scotland. 

Keighley. — Keigbley  Agricultural  Society. 

Ken'. — Library  of  Kew  Garden. 

London. — William  Weslc}',  (agent  Smitbsonian  Institution;)  Aecliffl* 
atization  Society;  Annals  and  Magazine  of  Natural  Ilistory;  British 
Association  lor  tbe  Advancement  of  Science;  Cbeniical  Society  of  Lon- 
don; Entomological  Society;  Geological  Society  of  London;  Linnieau 
Society;  ^Museum  of  Practical  Geology;  Koyal  Agricultural  Society ot 
England;  Itoyal  Botanic  Society;  Boyal  College  of  Veterinary  Sur- 
geons; Jioyal*  Geograpbical  Society  of  London;  Boyal  Horticndtoral 
Society  of  London. 

York. — Yorksbire  AgriciUtm'al  Society. 

GREECE. 

A  thens. — Observatory. 

UOLLAND. 

Ani,u't rdi'.m. — Koninklijke  Akademie  van  AVetenscbuppen,  (Koyal 
Aciuler.iy  oi'  Sciences;)  Koninklijk  Zoologis<*b  Genootsehap  "ilTatura 
Alt  is  M;igistra,"  (Uoyal  Zoologiwd  Society;)  Stadsbibliotbeek.  (City 
Library;)  Veieeniging  voor  Statistiek  in  Nederland,  (Statistieu  Aaso- 
ciation  of  tbe  Netberlands.) 
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Ani/icm, — Vieind  van  den  Landman. 

The  Ilaguc-^Bureaxx  de  la  Statistique;  Eoninklijke  Bibliotheek, 
(Koyal  Library.) 

Uroniiujcn. — Genootscbap  ter  Bevordering  der  Natuurkondig  Weten- 
h;clia|>peu,  (Society  tor  the  Advancement  of  Natural  Sciences.) 

Iliuiem, — HoUaudsclie  Maatscliappij  der  Wetenscliappen,  (Society  of 
Sciences  of  Uollaud.) 

Leyden. — Nederlaudsclie  Entomologische  Yereeniging,  (Entomological 
Society  of  the  Netherlands;)  Rijk's  Sluseum  van  Natuurlijke  Geschie- 
deuis,  (National  ^luseum  of  Natural  History  j)  Vereeniging  voor  de  Flora 
van  Nederhnul ;  University  Library. 

Rotterdam. — Bataafscli  Genootscbap  der  Proefondervindejijke  Wila- 
befjeei-te,  (Batavian  Society  of  Experimental  Philosophy.) 

Utrecht, — Koninklijk  Nederlandsch  Meteorologisch  Instituut. 

Zwolle. — Overysselsche  Vereeniging  tot  Ontwikkelingvan  Provinciale 
W'elvaart,  (Overyssel  Society  for  Promotion  of  Provincial  Welfare;) 
Vriend  van  deu  Landman. 

ITALY. 

Bologna. — Societa  Agraria  della  Pro\incia  di  Bologna. 

Florence. — Acadeniia  Economico-agraria  dei  Georgoiili. 

Milan. — Associazione  Agricola  Lombarda  di  Ooite  del  Palasio;  Beale 
lustituto  Vetei'inario. 

N((ples. — 11.  Oito  Botanico  di  Napoli. 

Palermo. — K.  Istituto  d'Incorragiamento  di  Agricoltura,  Arti  e  Mani- 
tatture  in  Sicilia;  Societal  di  Acclimazione  e  di  Agricoltura  in  Sicilia. 

PcMiro. — Accadeniia  Agraria  di  Pesaro. 

Turin. — Accatleniia  Kealedi  Agricoltura;  Bureau  Royale  Statistique; 
]\Iiiiistcro  (li  Agricoltura,  ludustria  e  Commercio. 

Udine. — Associazone  Agraria  Friulana. 

Verona. — ^Accadeniia  de' Agricoltura,  Commercio  ed  Arti  di  Verona. 

NOEWAY. 

Christian ia. — Physiograpbiske  Forening. 

Droniheim. — KongeligeNorskeVidenskabernes-Selskab,(Eoyal  North- 
ern Society  ot*  Science.) 

rOLYNESIA. 

Uonoluhu  Sandwich  Islands. — Royal  Hawaiian  Agi-icidtural  Society. 

PORTUGAL. 

Lisbon. — Academia  Beal  das  Sciencias. 

RUSSIA. 

Dorpat. — Dori)ater  Naturibrscher-Gesellschaft. 

Ilvhlnof'jrs. — 3Ia;::^neti8ches  und  Meteorologisches  Observatorium ; 
Socirtns  Scicntiariini  Fennica. 

M(fsc(>tr. — hnper.  Obshtshestvo  Selskago  Khozaistva,  (Imperial  Ag- 
licnltiiial  Society:)  Society  Impcriale  des  Naturalistes  de  Moscou. 

0;/r.s.s7.'.— (ilaviioe  Outchilitche  Sadovodstva,  (Central  Uorticultural 
l<cl!()()l:)  obslitshestvo  Seljskag6  Khozjaistva  Joujnoi  Bossii,  (Society 
cl  J  Jural  I'.coiioniy  of  Southern  Russia.) 

liim. — (iescllschart  Praktiscber  Arzte;  Naturforschender  Verein: 
Technischcr  Verein. 
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SL  Petersburg. — Eutomologische  Gesellschaft ;  Kais.  Busa.  Minera- 
logische  GeseUschaft;  Statistitslieskii  Tsentraliiii  Koniitct,  (Central 
Statistical  Committee.) 

fcJCAIXDlNAYIA. 

Skandinavisko  Natiu^forskeres  ForsaBiliwg,  (Scandinaviau  Associa- 
tion of  iTaturalists.) 

SPAIN. 

Barcelona. — Eeal  Academia  de  Buenos  Letras  de  Barcelona. 
Madrid. — Eeal  Academia  Espaiiola  Arclieologia  y  G^ografia;  Beal 
Academia  de  la  Historia. 

SWEDEN. 

iww(7.— Pliysiograpliiske  Forening,  ^Physiographic  Association.) 
StocJcholm. — Bureau  Central  de  Statistique  de  SuMe ;  Bureau  de  la 

Recherche  G^ologique  de  la  Su^de ;  Kongliga  Landbruks-Akademien. 

(Eoyal  Academy  of  Agriculture;)  Kongliga  Svenska  Tctenskaps-Aca- 

demien,  (Eoyal  Swedish  Academy  of  Sciences.) 

Vjpsala. — Kongliga  Vetenskaps-Societeten,  (Eoyal  Society  of  Science.) 

SWITZERLAND. 

Basel. — ^Naturforschendo  Gesellschaft. 

Bern. — ^Naturforschende  Gesellschaft;  Okonomische  Gesellschaft  des 
Kantons  Bern. 

Chur. — Naturforschende  Gesellschaft  Graubiindeus. 

Oeiieva. — Institut  National  Genfevois;  Observatoire ;  Society  Gene- 
v^oise  d'Utilit6Publique:  Soci^t^  de  Physique  et  d'Histoiro  Natnrelle; 
Soci6t6  Onrithologique  buisse. 

Keiifchatel. — Soci6t6  des  Sciences  Ifaturelles. 

Sian. — Soci6t6  Yalaisanne  des  Sciences  Naturelles. 

Zurich. — Bureau  Central  M6t<§orologique  Suisse;  Xaturforschende 
Gtesellschaft. 


OUR  INDUSTRIAL  COLLEGES. 


The  last  Annual  licport  of  this  Department  contained  a  briei  ausiract 
of  all  attainable  information  relative  to  the  Industrial  Colleges  which 
liad  been  organized  under  the  act  of  Congress  donating  lands  for  their 
encouragement  and  support.  In  that  preliminary  history  was  traced 
the  progiess  of  public  sentiment,  and  of  the  efforts  made  in  some  of  the 
States  to  promote  the  interests  of  those  engaged  in  agriculture,  espe- 
cially 01  the  eflbrts  to  awaken  a  desire  for  a  more  intelligent  preparation 
for  the  vocation  of  the  farmer.  It  is  gratifying  to  learn  that  several 
Slates,  which  had  hitherto  done  no  more  than  to  accept  the  grant,  have 
taken  preparatory  steps,  during  the  past  year,  toward  establishing  agri- 
culuu*al  colleges,  either  by  making  sale  of  lands  alloted  to  them,  or  by 
organizing  boards  of  trustees,  and  commencing  the  erection  of  the 
necessary  buildings.  Colleges  already  organized,  and  those  in  which  a 
course  of  study  has  been  marked  out,  have  manifested  a  dei3ire  to  per- 
fect their  plans,  and  to  render  the  institutions  more  complete  and  use- 
ful. While  these  institutions  are  thus  giving  evidence  of  progress,  there 
has  been  exhibited,  on  the  part  of  the  public,  a  demand  for  such  instruc- 
tion as  they  are  lifted  to  impart.  Although  these  coUeges  are  still  in  their 
infancy,  theii*  courses  of  study  but  imperfectly  matured,  theur  boards  of 
instruction  filled  only  in  part,  and  in  some  instances  by  a  temporary 
provision  of  teachers,  and  although  they  are  not  yet  provided  with  suit- 
able conveniences  for  students,  still  the  attendance  has  been  large,  and 
the  students  have  n^ade  gratifying  progress  in  the  branches  to  which 
they  have  given  attention. 

it  is  proposed  to  give  such  additional  information  as  this  Department 
lias  been  able  to  procure ;  and  the  subject  will  be  recurred  to  from  year 
to  year,  until  the  colleges  are  all  organized,  and  a  list  of  the  faculty  and 
the  couise  of  study  in  each  can  be  given.  This  will  be  done  because  it 
IS  believed  that  these  institutions  will  become  co-laborers  with  this  De- 
partment in  elevating  the  vocation  of  the  farmer,  and  giving  him  scien- 
liiic  as  well  as  practical  instruction  in  his  pursuits. 

CONKECTICUT. 

The  object  aimed  at  in  the  Sheffield  Scientific  School,  in  its  "Course 
of  Agriculture,"  is  to  prepare  the  student  for  the  successftil  management 
of  a  farm,  by  putting  him  in  possession  of  a  knowledge  of  the  most  ap- 
proved methods  of  cidture  at  present  employed,  and  by  explaining  the 
nasons  for  these  methods.  This  course  is  adapted  to  those  who  are 
iilieady  familiar  with  the  employments  of  the  farm.  Lectures  are  given 
on  the  tlieoi y  and  practice  of  agriculture  in  all  its  branches,  on  chem- 
istry, botany,  geology,  zoologj',  and  free-hand  (frawing.  Horticulture 
aiui  forest  ry  luceive  i)articular  attention.  Excursions  under  the  direction 
of  ihe  professors  are  made  useful  to  the  students  in  the  observation  of 
plants  and  insects  useful  or  injurious  to  the  farmer.  The  coiu'se  of  agri- 
cultural instruction  is  under  the  direction  of  Professors  Brewer  and 
Johnson.  The  governing  board  of  the  Sheffield  Scientific  School  con- 
sists of  I'iesidcat  Woolsey,  Professors  Dana,  Norton,  Lyman,  Silliman, 
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\Miituey,  Biiish,  Gilnian,  Johnson,  Brewer,  Eaton,  Marsh,  and  VerrilL 
Tbey  believe  it  to  be  more  serviceable  to  the  State  and  the  country  to 
maintain  a  liig:b  grade  of  scholarship,  and  say:  "We  cannot  expect  to 
equal  the  special  schools  of  agi-iculture  in  the  very  desu-able  workrf 
tniining  practical  farmers,  though  we  hope,  by  the  prosecution  of  tbe 
science  of  agriculture,  and  by  the  training  of  scientific  professors  and 
agriculturists,  to  contiibute  to  the  progress  of  agiiculture.'' 

ILLINOIS. 

The  last  annual  report  of  the  Department  of  Agriculture  contains  an 
account  of  the  liberal  provision  made  for  the  Industrial  University*  ot 
this  State.  The  legislature,  on  the  liOth  of  March  last,  passed  an  addi- 
tional act,  making  provision  for  the  benefit  and  completion  of  the  insti- 
tution. Sixty  thousjind  dollars  wei'e  appropriated  for  this  purpose,  as 
follows:  To  the  agricultiu'al  department,  for  the  erection  of  Iwnw, 
houses  for  farm  laborers,  for  fencing  and  draining,  teams,  tools,  fruit  tree:} 
and  forest  trees,  and  sto<'k  of  si»veral  bieeds  and  varieties,  dlt^^DOO  anna- 
ally  for  two  years;  to  the  horticultural  department,  including  buildings 
and  structui'es,  house  for  the  gjirdener,  tool-house,  fencing  and  under- 
draining,  fruit  trees,  shrubs,  and  plants,  810,000  i)er  annnm  for  tiro 
years;  to  the  cheniicsil  department,  W,000;  and  for  other  apparatus,  and 
for  books,  610,000. 

This  apin'opriation  indicates  the  appreciation,  by  the  people  of  the 
State,  of  the  importance  of  the  new  univei-sity,  and  angiii's  well  for  its 
futui'c  prosperity  and  usefulness. 

KA>'SAS. 


Professor  John  S.  Ilongham  has  been  called  to  the  chair  of  agricol- 
tural  science  in  the  college  at  Manhattan.  lie  had  previonsly  tanght 
agiicultural  chemistry  in  Franklin  College,  Indiana,  for  several  yeai& 
Eighty  acres  of  the  farm  have  be(Ui  incjlosed  by  a  substantial  stone 
fence,  and  al>out  half  the  inclosed  land  was  under  cultivation  during 
the  last  summer.  An  orchard,  embnicing  sixty-thive  varieties  of  fruit, 
has  been  planted.  One-fourth  part  of  the  land'under  cultivation  will  be 
plante<l  and  tille<l  under  the  special  direction  of  Pi-ofessor  Hougham,  and 
it  is  expected  that  an  illustration  will  thus  be  affonled  to  the  students 
of  the  best  methods  of  culture  in  the  various  departments  of  fiirming, 
gardening,  and  horticulture.  Miniature  farming  by  the  students  will  bt* 
encouniged  under  his  direction,  each  bestowing  his  particular  atteutiou 
on  the  i)ortion  allotted  to  him,  careful  records  of  which  will  be  pieserved. 

One  liundred  and  sixty-eight  students  havi^  been  in  attendance  dur- 
ing the  year,  seventy -one  of-  whom  were  ladies.  The  institution  hju» 
already  furnished  eighty  teachers  for  the  schools  of  the  State. 

MAIKE. 

The  farm  connected  with  the  College  of  Agricultmxj  and  the  Me- 
chanic Arts  is  situated  in  a  populous  county,  and  near  the  geograph- 
ical center  of  the  State.  It  has  a  sullicient  diversity  of  soil  and  aspect 
to  render  it  suitable  for  experimental  pui"i)oses.  It'is  especially  suited 
to  fruit-cultui'c  and  horticulture.  The  dormitory  building  has  been  com- 
pletod,  the  rooms  of  which  are  large  and  well  ventilated.  A  chemical 
lalM)ratory,  modeled  after  that  at  lirown  Univei*sity,  has  been  erected, 
and,  whi^n  completed,  will  afford  superior  facilities  for  iustnictiou  in 
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analytic  clieiuistry,  and  its  application  to  apfriculture  and  the  industrial 
arts.  Professor  Femald,  a  gradaate  of  Bowdoin  College,  has  been 
elected  professor  of  mathematics,  and  has  entered  ni>on  the  duties  to 
which  he  has  l)een  assigned.  Hamuel  Johnson,  also  a  graduate  of 
Bowdoin  College,  has  been  appointed  farm  sui>erintendent.  Thirt<H?u 
students  have  received  instruction  who,  during  the  hours  allotted  to 
labor,  have  rendered  valuable  assistance  in  grading  the  grounds  and  in 
farm  work.  One -fourth  to  one-half  the  expenses  of  the  students  ha.s  been 
defrayed  from  the  avails  of  their  labor. 

In  arranging  the  com^^e  of  study  two  leading  ideas  are  kept  in  view; 
first,  to  i)rei)are  the  students  to  become  good  citizens  by  a  right  moral 
and  intellectual,  and  social  training;  and,  secondly,  to  attend  to  ^' those 
branches  of  study  which  are  directly  connected  with  the  various  indus- 
tries which  form  the  basis  of  the  wealth  and  prosperity  of  the  State." 
The  trustees  intend  that  the  instruction  given  shall  be  ''of  such  a  char- 
acter as  to  secure  to  the  student  the  discipline  of  mind,  and  the  practical 
experience  necessary  for  entering  u])on  other  callings.''  It  will  be  a 
special  object  of  the  trustees  to  counteract  the  inc»reasing  disin(!lination 
towards  manual  labor,  and  to  vindicate  its  dignity  by  showing  that  it 
is  compatible  with  intellectual  culture  and  social  retinement. 

The  course  of  study  will  occupy  four  years.  Its  essential  fciituies  ai'e 
indicated  by  the  following  outline:  "English  language  and  literature, 
mathemati<*s,  including  trigonometry,  surveying,  civil  engineering, 
drawing,  chemistry,  animal  and  vegetable  i>hysiolog>',  botany,  horticul- 
ture, the  veterinary  art,  entomology,  stock-breeding,  book-keeping,  his- 
tory, and  moral  and  intellectual  philosophy.  The  French  and  German 
languages  will  also  be  taught." 

The  act  of  the  legislature  organizing  the  college  requires  the  trustees 
to  "encourage  an<l,  with  reference  to  other  exemses,  to  i-ecpiiro  all  the 
students  to  engage  in  actual  labor  upon  the  lands  and  in  the  work-shops 
with  which  the  college  may  be  furnished,  and  shall  i)rovide  suitable  over- 
sight and  direction  in  such  labor,  so  that  they  may  become  habituated 
to  skillful  an<l  i)rotluctive  industry."  It  will  thus  be  seen  that  the  char- 
ter nmkes  provision  for  lal)or,  and  that  the  trustees  intend  to  combine 
practice  with  tbeorv — manual  labor  with  scientific  cidture.  They  desire 
'*  to  preserve  habits  of  industry  where  thej'  exist,  and  to  encourage  stu- 
dents to  form  them  where  thev  do  not  exist." 

Tuition  and  room-rent  are  free  to  all  students  from  the  State. 

MASSACHUSETTS. 

During  the  lirst  twelve  months  from  the  opening  of  the  college,  ninety- 
six  students  were  admitted  on  written  examinations,  seventy-four  of 
whom  w«»re  acquainted  with  farm-work.  Their  average  age  was  eighteen 
\  ears.  The  college-farm,  consisting  of  four  hundred  acres,  is  well  adapted 
U)  tb(*  us<vs  of  the  institution,  containing  a  diversity  of  soil  and  asi)ect, 
and  is  well  fttt<Hl  for  farm  (culture,  for  forestry,  for  the  fonnation  of  plan- 
tations of  iruit  tn»es  and  forest  trees,  for  the  cultivation  of  botanical 
plants,  ami  for  horticultiu'e.  On  a  ]K)rtion  of  it,  an  arboretum  will  be 
planted,  in  which  all  the  varieties  of  trees  suited  to  the  climate  will  be 
groui>cd  according:  to  their  natural  affinities,  and  the  principles  of  land- 
scai>e  .irai(lenin;r.  Professor  Snell,  who  temporarily,  during  the  last 
year,  pive  iiistrnction  in  mathematics  with  entire  acceptance,  now  gives 
place  to  a  p  rniar.ent  professor  in  that  department,  Mr.  S.  F.  JMiller,  who 
is  a  gTuduat^^  of  xYmherst  college,  and  who  has  had  several  years'  exi>e- 
ricuce  as  a  civil  engineer,    l^lr.  C.  A.  Goessmann,  a  graduate  of  the 
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University  of  (iuUin^jen,  lias  beeu  iippoiuted  proiebsor  of  chemistry. 
Hon.  0.  l!  Flint  Icrtures  ondiiiry-larmiug;  Dr.  Calvin  Cutter,  on  the  laws 
of  health ;  Dr.  J.  11.  IStickncy,  on  the  diseases  of  domcstiG  animals;  Dr. 
Jabez  Fisher,  on  market -;u:ardenin|? ;  Dr.  Edward  Hitchcock,  on  compar- 
ative anatomy:  and  J  Ion.  ^larshall  P.  Wilder,  on  the  culture  of  flraits 
and  tlowen-^.  Hon.  Jjevi  tStoekbridfre  is  farm-superintendent  and  in- 
strnetor  in  a.uii(  nUnrii ;  and  Tresident  Chirk  is  also  professor  of  botaDv 
and  hortienllure,  and  dir(*etor  of  the  botanic  garden. 

The  annual  i<'{)ort  made  to  the  legislature  of  the  Stute  represeuts 
that  therci  is  an  abundant  demand  for  the  education  which  thia  insntn- 
i  urn  is  d(»si'iiK*d  to  afford.  The  students  have  manifested  a  deep  interest 
in  their  .studies,  and  their  lu'ogress  has  beeu  commendable.  Itishighly 
desirabh^  thtit  students  slumld  ])ur.sue  and  complete  the  regular  coursii- 
f)f  study ;  but  ])rovision  is  made  for  those  who  choose  to  follow  a  select 
course  adnptivl  t^)  their  eireunistunces  and  necessities. 

MicnicfAN. 

The  last  yeai*  was  a  ])rosperous  one  for  the  State  Agnncultural  College. 
:it  Lansing.  Tlu»  numb(»r  of  students  was  eighty-two,  representiDg 
twenty-six  counties  of  the  State.  Sixty  of  the  number  were  sods  of 
farmers.  Tlire(*  liundred  and  lifty  acres  of  thcv  farm  are  now  clearedyaiul 
a  large  part  freed  from  stumi)s.  i^oads  and  fences  have  been  built,  ami 
a  large  amount  of  gi-ading  and  ditching  has  been  done.  The  organic 
law  of  tin*  college  says:  '"^ Three  hours  of  each  day  shall  be  devoid bv 
every  student  of  the  college  to  labor  ujmu  the  fann,  and  no  person  Bhall 
l)e  exemi^t  exee))t  for  i)hysical  disability.''  The  ofliccrs  of  the  college 
])ersonally  supifrintend  the  work,  and  illustiate in  the  garden  or  the  fidrt 
the  principl(»s  h^arned from  the  books.  The  junior  class  v.'ork,  during thdr 
entire  year,  under  the  dn-ection  of  the  professor  of  practical  agricoltore, 
and  ihe  so])homores  work  under  the  jnofessor  of  botany  and  horticnltare; 
Th(»  .students  do  not  ilnd  the  labor  irksome,  but  are  interested  by  its 
variety  and  its  relation  to  their  studies.  They  have  actual  practice  in 
the  laboratory,  in  tlie  use  of  the  compass  and  level,  in  grafting  and  bud- 
tling  fruit  trees,  and  in  the  work  generally  of  the  garden  and  the  farm. 
Th(^  trustees  regard  the  labor  system  as  succeeding  l)etter  every  year. 

Tin?  lamls  donated  by  Congress,  and  which  arc  located  within  the 
bounds  of  the  State,  arc  now  in  the  market,  but  no  income  from  tiiis 
soun-e  lias  yet  been  received.  It  has,  thus  iai%  been  supiKirtcd  by  the 
State.  Th(^  ininimum  i)ricc  of  the  lands,  established  by  law,  is  $2  50 
]>er  acre.  When  the  sale  is  ellected,  a  large  fund  will  be  created,  which 
will  greatly  aid  tin*  college  in  giving  increiused  facilities  for  instruction. 

Tiie  faculty  of  instruction  is  constituted  as  follows:  T.O.Abbott, 
president,  and  i)rofessor  of  mental  philosophy  and  logic;  Manley  Miles, 
prolessor  of  animal  physiology  and  practical  agricidtiire,  and  superin- 
tendent of  the  farm;  Iv.  C.  Kedzie,  professor  of  chemistrj^;  W.  W.Tra- 
cey,  professor  of  botany  and  horticulture,  and  sui>erintendent  of  the  gar- 
dens; (icorge  T.  Fairchild,  i)rofessor  of  English  literature. 

Several  years'  experience  in  giving  instruction  in  the  State  Agricul* 
tural  College  has  (convinced  its  ollicers  that  a  *'  delined  course  of  Stndy 
shiaild  he  insisted  ui)on.-'  Students  are  not  permitted  to  leave,  at  will, 
a  study  hall-conii)leted.  At  the  same  time  various  courses  of  study  are 
prescnied  to  them,  agreeing  in  the  main,  yet  sulhciently  divergent  to 
meet  the  wants  of  tliose  who  have  in  view  particular  departments  of 
labor  in  future  life.  A  regular  course  of  study  extends  through  four 
years.    It  cTubnices  a  wide  range  of  study  and  inquirj-^  and  appears  to 
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be  well  adapted  to  promote  the  ends  which  the  iustitutiou  has  in  view. 
It  embraces  the  following  departments : 

Chemistry. — ^The  element^u^  forces — ^heat,  light,  electricity,  &c, ;  the 
laws  of  chemical  combination;  elementary  substances,  their  history, 
properties,  combinations,  and  uses ;  application  of  chemistry  to  the  arts, 
analysis  of  soils,  minerals,  and  manures ;  use  of  the  blowpipe.  In  the 
study  of*  analytical  chemistry,  the  student  spends  three  hours  daily  in 
the  laboratory,  under  the  direction  of  the  professor  of  chemistry,  secur- 
ing in  this  manner  a  practical  knowledge  of  the  science.  In  agricul- 
tural chemistry,  instruction  is  given  on  the  formation  of  soils;  the  rela- 
tion of  air  and  moisture  to  vegetable  growth;  the  nature  and  sources  of 
^ood  for  plants;  preparation  of  manures,  with  their  application  to  soils. 

Practical  agriculture^ — Laying  out  farms,  arrangement  of  farm-build- 
ings, farm  implements,  general  principles  of  tillage,  construction  of 
drains,  principles  of  stock-breeding,  breeds  of  domestic  animals,  suoc^- 
sion  of  crops,  management  of  grass  lands,  care  of  animals  and  principles 
of  feeding,  fattening  of  animals,  management  of  sheep. 

Botany. — Physiological  and  systematic,  the  geographical  distribution 
of  plants,  and  their  relative  importance;  the  genera  and  species  of  those 
having  agricultural,  commercial,  medical,  or  ornamental  value,  and 
those  which  are  noxious  or  detrimental.  Living  specimens  are  dissected 
by  the  students,  and  the  structure  of  plants  is  illustrated  by  diagrams 
and  by  the  use  of  the  microscope. 

Horticulttire. — The  sophomore  class  is  occupied  during  the  year  in  the 
gardens  imd  college  grounds,  and  have  ample  opportunity  to  apply  the 
instruction  received  in  the  class  rooms. 

Animal  physiology. — Particulai*  attention  is  paid  to  the  anatomy  and 
physiology  of  domestic  animals,  and  the  course  of  instruction  is  illus- 
trated by  anatomical  preparations  and  diagrams. 

Entomology. — The  course  in  this  department  is  illustrated  by  a  valua- 
ble collection  of  native  and  of  exotic  insects.  Special  attention  is  paid 
to  the  study  of  species  injurious  to  vegetation,  and  the  best  methods 
of  checking  their  ravages. 

Mathematics  and  cicil  engineering. — ^The  course  in  this  department  em- 
braces all  those  studies  which  prepare  the  student  for  the  successful 
practice  of  suiveying,  leveling,  bridge  and  road  building,  including  field 
l)ractice,  under  the  supervision  of  the  professor. 

English  literature. — The  course  of  instruction  is  by  text-books  and 
lectures,  and  is  intended  to  be  of  such  a  character  as  will  give  the  stu- 
dents an  enlarged  acquaintance  with  the  best  ^vriters  in  the  language, 
and  fit  them  for  the  reputable  performance  of  the  duties  which  will  de- 
volve upon  them  in  their  future  life. 

MINNESOTA. 

JSome  steps  liave  been  taken  toward  organizing  the  agricultur^il  col- 
lege. A  farm  Las  been  purchased  nci^.r  the  college  buildings,  winch  will 
]>e  inclosed  during  the  coming  season.  A  plan  of  organization  is  now 
being  i)repared  by  the  trustees,  who  will  also  report  a  course  of  study  to 
be  pursued  in  the  institution. 

NEW  HAMrSIITBE. 

The  New  llampshire  College  of  Agriculture  and  the  Mechanic  Arts, 
established  in  18GG,  was  opened  to  students  in  September,  1868.  It  has 
two  terms,  corresponding  with  the  fall  and  tliQ  sining  term  of  Dart- 


546  AGRICULTURAL  REPORT. 

mouth  College,  thuH  giving  opportunity  to  students  to  tspend  the 
summer  months  at  home  in  agiicultural  or  mechanical  emi>Ioym«it 
Topies  are  given  to  tbem  at  tlie  close  of  the  spring:  term,  ou  which 
l)apers  are  to  be  prepared,  from  obsen-ation,  expeniiicut^  or  study,  for 
tbe  fall  term.  Farnu^rs  can  thus  give  to  their  sons  facilities  for  educa- 
tion in  tiie  most  favorable  seasons  for  study,  and  still  ei\joy  the  advan- 
tage of  their  senices  in  (he  ])eriod  of  j;reatest  agricultural  actinty. 

Candidates  for  admission  must  be  sixteen  years  of  age,  and  pass  a 
satisfactory  examination  in  the  branches  of  English  study  taught  in 
common  schools. 

The  course  of  study  embraces  thi-ee  years:  the  lli'st  including  mathu- 
matics,  Iwtany,  physical  geography,  chemistry,  physics,  and  Ixxik-keep- 
ing;  the  second,  tngonometry,  practical  botany,  organic  and  analytical 
ch<Mnistry,  history,  rhetoric,  mensuration,  zoologj',  geology,  and  miner- 
alog;y  ;  the  third,  agricultural  chemistry,  zoology,  astronomy,  and  mete- 
orology, rural  economy,  politi<!al  science,  and  intellectual  and  moral 
philosoi)hy. 

The  library  contains  ttv(»  hundred  volumes  of  scientific  works,  pur- 
chased in  Europe,  about  one  hundred  of  which  are  from  the  pri^'ate 
libi-ary  of  the  late  Professor  Faraday.  Students  have  ticccss  to  the  col- 
lege library,  cal>inets,  observatory,  and  gymnasium.  A  State  museom 
of  general  and  applied  science  is  lU'oposed  in  connection  with  the  insti- 
tution. There  are  twelve*  Iree  scholarships,  covering  tho  charge  for 
tuition,  one  for  each  senatorial  district.  Tuition  is  fifteen  dolliursper 
term.    The  number  of  students  in  the  first,  or  junior  class,  is  ten. 

The  faculty  consists  of  Pi-esident  Smith,  and  Professors  B.  Sv.  Dimond, 
(agriculturaf  chemistrv,)  T.  lu  Crosby,  (animal  and  vegetable  ph vsiologyi) 
D.  J.  ^'oyes,  E.  D.  Sanborn,  C.  A.  Young,  E.  T.  Quimby,  O.  H.  Hitch- 
cock, and  C.  v.  Emerson. 

N-EW  YORK. 

The  Cornell  University,  the  institution  which  received  the  congres- 
sional grant,  was  opened  for  the  reception  of  students  in  September, 
1868.  No  doubt  is  entedained  that  tin?  (expectations  of  the  public,  re- 
garding the  usefulness  (»f  this  institution,  will  Iw  fully  realized.  He 
board  of  instruct  ion  has  been  tilled,  in  i)arr,  with  pmfessors  of  a  high 
reputation,  and  an  able  corps  of  non-resident  ]>i'ofessor8  has  beenap- 
l)oiuted,  who  will  deliver  courses  of  lectures  on  the  subjects  assign&l 
them.  The  muniiiceni  endowment  of  its  founder,  tho  lion.  Ezra  Gomel], 
with  the  princely  addition  of  the  congressional  gi*ant  of  lands,  enables 
its  tnistees  to  oj)en  the  institution  with  the  fairest  prospects  of  saocess 
and  usefulness. 

The  faeuUv  of  the  agiiciiltnrai  department  of  the  university  inclades 
President  A.  D,  AVhite,  and  Professors  C.  C.  Caldwell,  B.  G.  Wilder, 
A.  N.  Prentiss,  James  Law,  C.  V.  Ilartt,  and  J.  S.  Gould. 

In  this  dei>artment  there  are  three  courses  of  study,  one  of  which  re- 
i|uires  four  years  for  its  completion,  and  entitles  the  student  to  the 
degieo  of  bachelor  of  scic^nce:  the  other  two  aiv  abridged  eonrseSvOue 
of  three  and  th(»  other  of  two  years,  comprising  all,  or  nearly  all,  the 
agricultural  instruction  given  in  the  full  course. 

The  ri»(ininMnents  for  admission  to  the  first  two  of  these  coui*sesare 
the  same*  as  ior  admission  to  the  freshman  class  in  the  scientific  conrsey 
namely,  a  good,  sound  l^iiglish  education,  including  algebra  to  quad- 
ratics; for  admission  to  ihe  thinl  <»onrse  of  two  yeai*s,  a  knowledge  of 
algebra  will  not  bo  insist<'d  upon. 
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If  any  one  should  wish  to  attend  one  conrsc  or  more  of  lectures  in  the 
departinent,  and  work  in  the  laboratories  or  the  garden,  or  on  the  farm, 
under  the  (lirection  of  the  respective  professors  in  ehnrge,  he  may  be 
l)ermitted  to  do  so,  at  the  discretion  of  the  faculty  of  the  de[)artment. 
Of  such  a  student  it  will  be  required  that  lie  pay  the  usual  tuition  i'ee 
of  ten  dollars,  and  also  that  his  time  be  as  foll^-  occupied  in  study  and 
\rork  as  that  of  other  students. 

In  the  instruction  fi:iven,  both  laboratory  and  field  practice  are  com- 
bined with  the  usual  lectui^e-room  work,  to  the  utmost  extent  possible ; 
to  this  end,  land,  laboratories,  live  stock,  tools,  models,  and  apparatus 
are  sni)plied.  With  the  aid  of  these  appliances  and  means  of  iUnstra- 
tion,  and  his  own  iKiwers  of  obsenation,  intelligently  directed  by  his 
teachers,  the  student  may  become  familiar  with  the  chemicid  properties 
and  relations  of  the  substances  composing  soils,  plants,  and  anima  s, 
with  the  domestic  plants  and  animals  themselves,  and  their  conditions 
of  health  and  disease,  and  with  the  best  methods  of  agricultural  practice. 

PENNSYLVAIOA. 

An  entire  change  in  the  faculty  of  the  Agricultural  College  of  this 
State  has  recently  been  made.  It  is  thought  that,  after  a  long  struggle 
against  adverse  (Circumstances,  the  college  is  now  in  a  position  to  effect 
the  grt»at  objects  for  which  it  was  established.  Thomas  H.  Bnrrowes  has 
been  appointed  president,  and,  in  an  address  issued  to  the  public^  he 
siiys:  ^^Each  student  shall  be  made  to  know  thoroughly  what  he  studies^ 
he  shall  have  the  opportunity  to  acquire  an  education  equal  to  any 
attainable  elsewhere ;  he  shall  be  prepared,  as  far  as  defiends  on  carelul 
instruction,  properly  to  perform  his  duties  as  a  citizen,  and  shall  be  in- 
formed i  i\  the  principles  of  our  common  Christianity."  He  also  sets  forth 
the  general  principles  of  the  course  of  instruction  which  will  be  pursued. 

UnODE  ISLAND. 

Brown  Univer.sity  has  received  the  land  grant  for  industrial  colleges, 
and  made  provision  for  a  course  of  scientific  and  practical  iustruction, 
extending  through  a  period  of  three  years.  The  first  year  embraoes 
chemistry,  i)liysiolo^y,  geonietiy,  and  algebra,  as  required  studies;  and 
civil  engineering,  analytical  chemistry,  or  the  French  language,  as  oj)- 
tional  studies;  the  second,  natural  philosophy  and  rhetoric,  with  ap])lied 
chemistry  and  civil  engineering,  at  the  option  of  the  student;  the  third, 
moral  philosophy,  political  economy,  and  geology,  with  the  same  optional 
studies  as  for  the  second  year. 

The  requirements  for  admission  include  a  knowledge  of  arithmetic, 
al2:ebra,  English  grammar,  and  modem  geography.  Provision  will  also  be 
ma<lc  for  lc(  tares,  osi)eciaIly  during  the  winter  months,  embracing,  among 
other  subjects,  the  following:  The  action  of  air  and  water  ui)on  soils; 
the  inllui*nce  of  drainage  and  a  i)roper  degree  of  pulverization;  the  pre- 
paration, a])i)lication,  and  office  of  manures  and  other  fcitilizers;  the 
elements  which  enter  into  the  composition  of  vegetables;  the  form  in 
which  tlicy  arc  presented  to  the  growing  plant;  the  varying  proi»ovtions 
in  w  lii(  h  tli(  >  are  required  by  different  crops;  the  laws  of  clhnate,  and 
th(*  inllrtriice  oi'  situation  and  exposure;  modes  and  princijjles  of  culture; 
noxious  ins(M'ts.  and  the  means  of  their  destruction ;  the  general  princi- 
ples of  ii!eiallurg>-;  bleaching,  dyeing,  and  calico  printing;  principles 
of  warniinu,  dratt,  and  ventilation;  the  composition  and  properties  ot 
mortars  .\\\d  cem(»nts;  composition  and  proi)erties  of  oils,  paints,  and 
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vraroifc^bes;  the  maunfacturc  of  cheuoical  i^-agiiiits;  the  art  of  kyaouuig 
^ood,  and  of presoniiifr meats,  fruits, and vcj^rctablos  Irom  decbmpositfanL 

WISCONSIN. 

In  our  last  Annual  Keport  was  given  the  CQurso  of  instmetiQiB  pur- 
sued in  the  college,  of  this  State,  and  annexed  is  a  list  of  tiie  flMaUy  of 
instruction  in  the  department  of  agriculture :  Paul  A.  Chadboartte^fmi' 
dent;  W.W.Daniels,  professor  of  agiiculture;  Johu  G.  IHnrite]iio- 
fessor  of  chemistry  and  natui'al  history;  Addison  E.  Vexrill,  ptwnor 
of  comparative  anatomy  and  of  entomology. 

The  lands  granted  by  Congress  have  b^n  located,  bat  are  not  yet  add. 
The  coUege  is  now  in  operation  as  a  branch  of  tJio  ITniveraity  ef  Wis- 
consin, and  has  the  benclit  of  a  farm  pni'chased  for  it  by  the  citiieBSof  tke 
State,  at  a  cost  of  forty  thousand  doUaiu  The  course  of  stn^li  n 
arranged  that  instruction  in  tlic  class-room  can  be  completed  in  afbl^ 
year  ^'by  students  ali-eady  well  acquainted  with  the  physical  soieaeeB. 
while  an  opportunity  will  be  given  to  those  who  desire  it  for  ataaitA 
laboratory  ])ractice,  for  a  higher  course  in  botany,  and  for  instraetlniiD 
conducting  experiments  in  agriculture  and  horticulture,  thns  ***fH*ig  i 
full  three  years'  course  of  study.'- 

A  mde  range  of  optional  studies  is  given  in  this  department  la  ocder 
that  the  students  may  com])ine  thorough  mental  discipline  withtksontk 
and  practical  knowledge  of  the  relation  of  science  to  agricnltme. 

It  will  be  the  endeavor  of  the  professors  to  modify  their  ooune  of 
instruction  so  as  to  meet  the  wants  of  the  i^eople.  Lectures  ai6  fifen 
by  the  president  and  resident  protV^ssors,  and  also  by  non-xeaidail  pro- 
fessors, on  snbiects  calculated  to  illustmte  the  studies  and  promote  tte 
intellectual  and  moral  advancement  of  the  students. 


MASSACUVNKTTN   AORICUIiTtlRAI*   COIiliEGB. 

W.  S.  Clark,  Pi-esident  of  the  Massachusetts  Agricultoxal  Odtte^ 
supplies  the  following  facts  in  relation  to  the  history  and  preseiift'slSu 
of  that  institution: 

HISTORY. 

In  the  year  1850  ex-Governor  Levi  Lincoln,  on  behalf  of  tlie  Wmes- 
ter  County  Agricultural  Society,  of  which  he  Avas  then  presideoikpR' 
seuted  to  the  Iegislatui*e  of  Massachus(.'tts  a  memorial  ii])on  thesuUed 
of  agricultural  education.  While  admitting  that  nmch  Iiad  beendanc 
to  inii)rov(;  the  modes  of  cultivation  and  increase  the  products  of  flie 
farm,  he  says:  ''The  advance  has  yet  been  rather  ex])eiimental  and  fcr- 
tuitous  than  systematic,  scicntilic,  and  instructive-  The  deep  ytmat  of 
the  luLsbandmau  is  instruction  in  those  eh*mentary  principles  whtah give 
the  iin])ress  of  uiiud  to  his  occupation.  *  *  •  Lei 

a^criciilture  b(»  raised  to  the  dignity  of  a  profession  rattier  than  regardc<i 
as  the  destiny  of  condition,  and  the  labor  of  man  will  be  profited  as 
largely  as  the  character  of  society  will  assuredly  be  improved." 

In  the  same  year,  lion.  Marsball  1*.  Wilder,  then  president  of  tlu* 
Miissacliusctts  Senate,  introduced  a  series  of  resolves  concerning  the 
establishment  of  an  agricultural  school.  These  resolves  authorized  tlio 
governor  to  appoint  a  board  of  connnissioners  to  prepare  a  plan  for  sueii 
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11  school  oi*  college,  auil  to  select  and  obtain  hy  jj;ift  or  piu'cliaw!  a  suit- 
able taiiH,  and  appropiiated  fifteen  thousand  doUars  to  defray  necessary 
expenses.  The  senate  passed  the  resolves  unanimously,  but  the  house 
of  representatives  failed  to  concur.  Nevertheless,  a  board  of  commis- 
sioners was  appointed,  of  which  Mr.  Wilder  was  chairman,  to  consider 
the  subject  and  report  to  the  legislature  of  1851.  Dr.  Edward  Hitcli- 
eock,  a  member  of  the  board,  \isited  the  agricultural  schools  of  Europe, 
[ind  made  an  elal)orate  report  concerning  them.  The  report  of  the  com- 
missioners recommended  the  establishment  of  an  agricultural  college 
with  a  moilel  and  experimental  farm,  and  also  a  State  board  of  agricul- 
ture. As  the  latter  required  but  a  small  appropriation,  and  might  be 
aseftil  in  preparing  the  wav  for  the  former,  it  was  organized  in  the  vear 
1851. 

This  board  consists  at  ])resent  of  one  delegate  from  each  of  the  incor- 
|)orated  agricultural  societies  of  the  State,  three  members  at  large, 
appointed  by  the  governor,  and,  as  members  «f  officio^  the  governor, 
lieutenant  goveroor,  secretary  of  state,  and  the  president  of  the  ag- 
ricultural college.  The  number  of  societies  has  gitidually  increased, 
until  now  there  are  thirty,  and  the  board  therefore  (contains  thirty-seven 
members.  Under  the  efficient  management  of  its  excellent  secretary,  C. 
L.  Flint,  this  board  has  greatly  benefited  the  agricultural  interest  of  the 
Commonwealth,  and  its  annual  reports  have  been  eagerly  sought  and 
highly  valued  by  the  farmers  of  Massachusetts,  as  well  as  by  tbe  intel- 
ligent friends  of  progressive  agriculture  throughout  the  country.  By 
the  inducements  oftered  for  the  organization  of  societies  and  annual  exhi- 
bitions of  agricultural  implements,  stock,  and  produce  of  all  kinds;  by 
the  aid  afibrded  to  such  as  wei^e  willing  to  form  farmers'  clubs  for  mutual 
improvement;  by  the  publication  and  distribution  of  useful  information 
u])on  a  great  variety  of  practical  topics;  and  espei*ially  by  a  constant 
effort  to  awaken  in  the  public  mind  an  interest  in  the  subject  of  agricul- 
tural education,  th<»  object  for  which  the  board  was  established  has  been 
most  successfully  accomplished. 

In  the  year  1850,  members  of  the  board  procured  an  act  of  incorpora- 
tion as  the  ^Massachusetts  School  of  Agriculture,  which  would  ])robably 
have  gone  into  operation  in  Springfield,  iu  1862,  but  for  the  breaking  out 
of  the  war. 

The  logislaturi*  of  18(1.^  accepted  the  liberal  grant  of  Congress  of 
.iOOjOOO  acif'S  of  i)ul)lic  land,  and  established  with  the  pi*oceeds  of  the 
sale  of  nine-tenths  of  it  a  fund  ibr  the  promotion  of  education  in  agricul- 
ture and  the  mechanic  arts.  In  accordance  with  the  provisions  of  the 
act  of  Congivss,  one-tenth  of  the  scrip  was  sold,  and  the  proceeds  used 
lor  the  purchase  of  a  model  and  experimental  farm.  A  commissioner 
was  appointed  for  the  sale  of  the  scrip,  and  the  first  36,000  acres  sold  for 
the  sum  of  829,778  40,  or  about  eighty-three  cents  i)er  acre.  The  remain- 
ing 324,000  acres  were  sold  for  an  average  price  of  about  sixty  cents  |)er 
acre ;  and  the  total  fund  now  in  the  State  treasury',  derived  from  this 
source,  amounts  to  $207,424  iMi,  This  is  invested  as  follows :  United 
States  bonds,  $80,500;  Massachusetts  bonds,  827,000 ;  bonds  of  cities 
and  towns,  $94,200 ;  and  cash  in  treasury,  $5,724  ^m.  By  thepro\isions 
of  the  land-^rant  act,  the  State  is  required  to  maintain  forever  the  integ- 
rity of  this  fund,  and  to  pay  not  less  than  five  per  cent,  annual  interest 
to  the  institutions  selected  to  teach  such  branches  of  learning  as  are 
related  to  a^Ticulturc  and  the  mechanic  arts.  After  thorough  discussion, 
the  lejii^islatun*  decided  to  establish  the  Massachusetts  Agiicultural  Col- 
Xo^e  as  an  independent  institution,  and  to  endow  it  with  two-thirds  the 
inconu^  of  the  abov*'  fund,  while  the  remaining  third  was  given  to  the 
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Institute  ot  Technology,  which  had  already  begun  oi>cration8inth<^city 
of  Boston,  with  the  special  object  of  teaching  science  in  its  applica&ms 
to  the  useful  arts. 

Tlie  college  charter  was  approved  April  29, 1863.  Its  most  important 
pri)visioiis  are  as  follows : 

First.  The  board  of  trustees  shall  consist  of  fourteen  metnbersy  elected 
by  the  legislature  lor  life,  or  until  removed  for  cause.  Of  the  origisal 
board,  one  member  was  seleetcMl  from  each  county  of  the  State,  aod 
vacaucfrs  have  usually  been  filled  by  the  legislature  upon  this  priDciple. 
The  governor,  lieutenant  governor,  secretaries  of  the  bonrds  of  education 
and  agriculture,  and  the  president  of  the  college  faculty,  are  membew 
ex  officio, 

Second.  The  college  shallhave  a  farm  of  not  less  than  one  hundred  acres, 
tor  experimental  and  other  purpos<»s,  and  shall  make  suitable  nrrange- 
ments  tor  manual  labor  by  the  students. 

Thii**!.  The  location  of  the  college  is  made  dependent  upon  a  rabBcrip- 
tion  of  $7r),fi(H>  for  tlie  erection  of  buildings. 

Fourth.  The  location,  plan  of  organization,  and  course  of  study  are 
made  subject  to  the  approval  of  the  h^gislature ;  but  by  a  subsequent  set 
they  wei-e  submitted  to  the  decision  otthe  governor  and  council. 

Finally.  By  an  act  approved  May  20,  18GG,  the  board  of  agriculture 
was  made  a  boanl  of  overseers  of  the  agricultural  college,  with  advisory 
and  visitorial  powers,  hut  with  noauthority  to  interfere^  directly  with  th 
trustees  in  tlu»  management  of  the  institution.  They  were  also  author- 
ized to  transfer  tlunr  valuable  cabinet  and  librarj'  from  the  state-honse 
to  the  college,  and  to  hold  their  meetings  in  Amherst  instead  of  Boston. 

The  secretary  of  the  Board  of  Agriculture  is  also  secretauy  of  the  col 
lege,  and  one  bf  its  regular  lecturers.  The  cabinet,  which  illostrites 
admirably  the  geology  and  natural  history  of  the  State,  has  been  removed 
to  the  college,  and  the  board  holds  one  of  its  two  annual  meetings  in 
Amherst.  An  examining  committee,  of  which  Prof.  Agassiz  is  the  pres- 
ent chainnan,  attends  the  closing  exercises  of  each  term,  and  reports 
annually  to  the  boiix<l  uj)on  the  condition  of  the  institution. 

LOCATION. 


e  tnistees,  with  the  approval  of  the  governor  and  council,  purchased, 
e  autumn  of  18G4,  a  tract  of  land  in  the  valley  of  the  Connccticnt. 


The 
in  the 

in  th(^  midst  of  the  best  farming  district  of  the  Commonwealth,  contaiu- 
ing  thiee  hundred  and  eighty-three  and  one-half  acres,  and  situated  in 
the  towns  of  Amherst  and  Hadley.  The  portion  in  Hadley,  comprising 
about  one  hundred  acres,  is  low,  level  land,  bounded  on  the  west  by  Mill 
liiver,  and  covered  origiually  with  heavy  timber.  The  soil  is  black  aud 
rich,  but  requires  drainage  lor  profitable  cultivation.  At  present  ahont 
Ijfteen  acres  are  in  wood,  principally  white  and  yellow  pine  and  oak,  and 
the  rest  is  used  for  pastin^age.  From  this  level  trjict  the  land  gradually 
rises  toward  the  east,  until  in  about  the  center  of  the  estate  it  reaches  an 
(Elevation  of  one  hundred  feet  above  the  stream  on  the  west  Ime.  From 
this  central  ridg(»  there  is  a  gentle  sloi)e  to  a  rivulet  which,  entering  the 
farm  on  the  south  line,  nnis  north  to  the  cent(»r,  when  it  turns  at  right 
angles  and  liovrs  through  a  beautiful  wooded  ravine  due  west  to  Mill 
Ki v«T.  From  this  rivulet,  now  named  Bucolic  River,  the  land  rises  to  the 
woiKlcd  summit  of  Mount  Pleasant,  near  the  east  line,  which  reaches  an 
elevation  of  nearly  three  hundi*ed  feet  above  the  wcsteni  ]iortion  of  the 
property.  From  a  prospect  tower  upon  this  emiuence,  the  beholder  ma; 
suivey  every  portion  of  the  college  estate,  and  looking  to  the  west, 
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a(!ros#  the  valley,  he  sees  two  miles  distant  the  gi^anite  peak  called  Mount 
Warner,  whose  base  is  washed  by  the  transparent  waters  of  the  Con- 
necticut. Then  following  with  his  eye  the  circuitous  course  of  the  river 
as  it  winds  through  the  broad  and  fertile  meadows  from  the  north,  he 
sees  the  red  sandstone  blull'  called  Sugar-loaf  standing  like  a  sentinel  on 
ilie  plain,  while  twenty  miles  away  the  horizon  iw  bounded  by  the  wooded 
sloiK's  of  the  Green  Mountain  range.  Directly  north  from  the  point  of 
view  is  a  gi'oup  of  rounded,  conglomerate  jieaks,  covered  with  timber, 
the  highest,  Metanampe,  rising  twelve  hundred  feet  above  the  sea  level, 
and  distant  alx)ut  six  miles  from  the  college.  The  eastern  view  is 
])ounde<l  by  a  ridge  of  metamorphic  character,  which  having  been 
stripped  of  its  woody  mantle  has  become  dry  and  unproductive.  Look- 
ing southward,  tlie  s|)ectator  beholds  the  steep,  rocky  sides  of  the  trap 
range,  which  beginning  here  runs  south  through  Connecticut  to  New 
Uaven. 

This  remarkable  variety  of  gex)logical  foimation  adminibly  adapts  the 
situation  for  the  study  of  natural  science.  Along  the  river  are  found 
fossil  fish,  plants,  and  foot-marks  of  nearly  two  hundred  species;  and 
within  a  lew  miles  of  Amhei*st  are  mines  of  lead  and  baryta,  where  occur 
a  large  number  of  interesting  minemls.  The  soil  of  the  central  ridge  of 
the  estate  is  a  tine  sandy  loam  of  excellent  ijuality,  adapted  to  the  culti- 
vation of  tobacco,  corn,  and  broom-corn,  or  to  the  crops  of  the  market 
ganlener.  The  eastern  or  Mount  Pleasant  ridge  is  crowned  by  a  splendid 
grove  of  large  trees  of  many  diiferent  si)ecies,  as  chestnut,  oak,  birch, 
pine,  and  hemlock.  The  hmd  is  somewhat  stony,  with  gravelly  subsoil, 
and  is  si>ecially  suited  by  its  asi)ect  and  elevation  for  fniit  culture  and 
the  uses  of  the  arboretum,  nursery  of  fruit  and  oniamental  trees  and 
shrubs,  and  botanic  garden,  to  which  it  is  devoted.  From  a  ivservoir  up<m 
this  ridge  an  abundant,  supply  of  excellent  water  is  distributed  to  the 
buildings  and  grounds. 

The  re])ort  of  the  trustet»s  to  the  governor  and  council  ui>on  the  sub- 
ject of  location  says : 

"Amherst  is  the  center  of  a  great  agricultural  i-egion  of  native  New 
England  fanners,  who  will  sympathize  with  the  pursuits  of  the  students; 
where  men  live  and  thrive  l)y  lair  fanning,  with  no  side  business  of 
trade  or  manufactures;  where  students  will  find  agriculture  a  resi>ectable 
and  paying  business,  instead  of  seeing  it,  as  in  some  parts  of  the  Com- 
monwealth, despised  hy  th«»  |>oor,  and  the  expensive  pastime  of  the 
rich. 

BUILDINGS  AND  ENDOW3IENT. 

The  institutitm  has  received  from  the  United  States  ^108,000 ;  from 
the  town  of  Amherst,  J?75,000;  from  the  State  of  Massachusetts,  $120,000; 
and  Ironi  dillerent  individuals,  ><135.(JOO ;  amounting  in  all  to  the  sum  of 
8:588,000. 

This  has  been  applied  to  meet  the  wants  of  the  college,  as  follows, 
viz :  A  model  and  exi^eriniental  farm  of  liSi  acres  has  been  purchased 
for  8;57,i>(i0.  The  buildings  now  on  the  estate  have  cost  in  the  aggre- 
gate about  ><100,t)00.  There  are  two  brick  dormitory  buildings,  each 
one  hundrtMi  by  titty  feet,  and  together  accommodating  in  an  excellent 
manner,  ns  at  present  arranged,  one  hundred  and  ten  students.  Two 
students  oocuny  n  suite  of  rooms,  having  a  study  in  common,  and  a  bed- 
room and  closet  tni*  each.  There  are  seven  dwelling-houses,  one  of  which 
is  a  large  boarding-house*:  three  are  occniued  by  professors,  one  by  the 
faim  .siii>eriutendent,  and  the  others  by  employes  of  the  college.    College 
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Ball  is  a  lar^t^  biiildiu^,  about  one  hundred  by  nixty  t'eetj  coutaiu- 
iug  iu  the  upper  story  a  tine  armory  and  drill  hall  for  the  militaiy  dfq^- 
ment.  The  second  story  is  devoted  to  the  departments  of  chanistiy, 
])hysics,  and  enpneering.  Upon  the  first  floor  is  the  chapel  and  the 
ix)oms  occupied  by  students  of  anal^'tical  chemistry ;  and  in  the  biK* 
ment  is  a  general  repair  shop,  a  fhmace-room,  &c. 

The  botanic  museum  contains  the  president's  office  and  lectnxe-ioain, 
and  the  Knowlton  herbarium,  which  is  an  admirably  mounted  ooUectioii 
of  more  than  15,000  species  of  plants  IVom  all  p<irt^  of  the  world.  Here 
are  also  a  unique  collection  of  fifty  sections  of  the  trunks  of  trees  from 
the  Himalaya  Mountains,  numerous  specimens  of  native  woods  and  seeds, 
and  about  one  hundred  and  fitly  models  of  fruits  The  Hills  ftmd  rf 
$10,000  su])plies  the  means  for  the  continual  inci*eafie  of  these  collections, 
so  tnat  this  department  is  well  established  and  endowed. 

The  Durfee  plant  house  is  a  beautit'ul  structure,  with  curvilinear  roof 
and  conveniences  for  the  propa^tion  and  successful  cnltiTatkm  of  all 
kinds  of  plants.  It  is  filled  with  specimens  of  those  species  which  ire 
most  interesting  from  their  economic  value,  their  beauty  of  flower  or 
foliage,  or  their  peculiarities  in  a  scientific  point  of  view.  VTben  con- 
pleted  according  to  the  original  design  it  will  cover  10,000  feet  of  sor- 
face. 

The  model  barn  is  one  hundred  by  fifty  feet,  with  au  L  seventy -ftve 
bj'  twenty-five  feet,  and  will  accommodate  filty  neat  cattle  and  fifty 
sheep,  and  contain  more  than  a  hundred  tons  of  hay.  The  peats  are 
twenty-four  feet  high,  and  the  lower  floor  is  devoted  to  stalls  &r  cattle 
and  a  root  room.  The  up])er  floor  is  eight  feet  above  the  lower  and  is 
easily  reached  by  a  drive- way  rising  about  one  foot  in  ten.  Near  the 
entrance  is  a  platform  scale,  and  also  a  trap  door,  through  which  lootf 
are  dumped  into  the  root  room  below.  In  the  center  of  the  upper  stoi3 
is  a  floor  extending  across  the  bam  with  a  well-lighted  room  on  eithei 
side  of  the  main  floor,  eighteen  by  fourteen,  and  sixteen  feet  high.  One 
of  these  is  designed  for  a  horsepower  to  cut  fodder,  and  the  other  ftr 
grain  bins  and  stairs  to  the  story  below.  Under  the  entire  bam  is  a 
cellar  eleven  feet  in  the  clear,  lor  manure.  The  barn  stands  east  and 
west,  and  teams  drive  in  at  one  end  of  tiie  upper  story  and  out  at  flie 
other.  The  lower  or  cattle  story  is  well  lighted  and  ventilated^  and 
opens  on  the  south  into  a  spacious  yard,  protected  from  the  west  winds 
by  the  L  which  contains  the  sheep  pens.  The  yard  is  abundantly  aap- 
piied  with  soft,  mmiing  water. 

The  old  barns  ui)on  the  fann  have  been  moved  to  convenient  locations 
and  thoroughly  repaired,  and  will  hold  about  one  hundred  and  fifly  tons 
of  hav. 

COUESE  OP  STUDY  AND  INSTEUCTION. 

There  are  two  classes  of  students  which  the  college  is  designed  to 
benefit,  viz :  Those  who  wish  to  obtain  a  thorough  litenuy,  scientific,  and 
business  education,  qualifying  them  to  act  well  their  part^  not  only  as 
farmers  and  gardeners,  but  also  as  citizens  and  men ;  and  those  whose 
circumstances  or  wishes  induce  them  to  seek  a  more  limited  and  practi' 
cal  course  of  instruction,  with  particular  reference  to  farming  as  a  pro- 
iession.  For  the  accommodiition  of  the  latter  it  is  proposed  to  have  a 
special  class  every  winter,  which  shall  be  under  the  immediate  charge  of 
the  professor  of  agiieulture,  and  also  courses  of  lectures  upon  various 
branches  of  sciencre,  and  special  departments  of  agriculture  and  horti- 
cultui*e,in  (»ommon  with  the  students  of  the  ivgular  classes. 
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The  full  course  of  study  occupies  four  years,  aud  tbosc  who  complete 
it  receive*  the  degree  of  Bachelor  of  Science.  Three  recitations,  or  their 
equivalent  in  lectures  or  literary  exercises,  are  assigned  for  each  day, 
except  Saturday  and  Sunday.  Saturday  is  devoted  to  scientific  excur- 
sions and  recreation.  On  Sunday  all  are  required  to  attend  church  or 
Bible  class;  but  in  all  biblical  instruction  the  inculcation  of  denomina- 
tional views  is,  as  far  as  practicable,  to  be  avoided. 

All  students  are  expected  to  engage  in  manual  labor  six  hours  per 
week  when  required,  without  comi>ensation,  for  the  purpose  of  learning 
the  various  operations  of  the  form  and  garden ;  and  those  who  wish  to 
perform  additional  work  for  wages  will  be  allowed  to  do  so.  and  receive 
nt  the  rate  of  from  ten  to  fifteen  cents  per  hour. 

Students  wishing  to  be  absent  from  any  assigned  duty  ai*e  expected  to 
ask  x>ermissiou  beforehand,  whenever  that  is  practicable,  and  in  all 
cases  to  present  their  excuses  after  au  absence  to  any  officer  from  whose 
exercises  they  may  have  been  absent.  A  careful  record  is  kept  of  the 
attendance,  attainments,  and  deportment  of  ever>*  student,  and  sent  to 
his  parent  or  guardian  at  the  close  of  each  tenn,  and  only  such  as  are 
fiuthful,  successful,  and  gentlemanly  are  allowed  to  continue  as  members 
of  the  college. 

Those  who  pursue  a  select  coiu-se  attend  recitations  and  lectures  with 
the  regular  classes;  but  persons  properly  qualified,  and  desiring  special 
instruction  in  chemistry,  civil  engineering,  agriculture,  or  horticnltnre, 
may  make  imvate  arrangements  with  the  officers  having  charge  of  those 
departments.  Candidates  for  admission  to  the  freshman  class  are  exam- 
ined in  writing  upon  the  following  subjects:  English  grammar,  geography, 
arithmetic,  and  history  of  the  United  States.  Candidates  for  higher 
standing  arc  examined  as  above,  and  also  in  the  studies  gone  over  by 
the  class  to  which  they  may  desire  admission. 

No  one  can  be  admitted  to  the  college  until  he  is  fifteen  years  of  age, 
and  every  student  is  requu-ed  to  furnish  a  certificate  of  good  character 
from  his  last  pastor  or  teacher,  and  to  give  a  satisfactory  bond  for  the 
prompt  payment  of  term  bills.  Tuition  and  room  rent  must  be  paid  in 
advance  at  the  beginning  of  each  term ;  and  bills  for  board,  fuel,  and 
washing  at  the  end  of  every  term.  The  regular  examination  lor  admis- 
sion is  held  at  9  o'clock  a.  m.  on  the  second  Thursday  of  September;  but 
candidates  may  be  examined  and  admitted  at  any  other  time  in  the  year. 
The  first  term  of  the  academic  year  begins  on  the  second  Thursday  of 
September,  and  continues  thiiteen  weeks.  The  second  term  begins  on 
the  fourth  Thursday  of  January,  and  continues  th  irteen  weeks.  The  third 
term  begins  on  the  first  Thursday  of  3Iay,  and  continues  thirteen  weeks. 

There  are  no  free  scholarships,  and  students  from  other  States  have 
the  same  i)rivileges  as  those  from  Massachusetts.  The  exi^enses  are  as 
follows:  Tuition,  811*  i)er  term;  room  rent,  $5  i)er  term;  incidental 
expenses,  81  per  term;  boarding,  83  oO  jier  week;  washing,  fifty  cents 
I)er  dozen;  exi)enses  of  cliemical  laboratory  to  students  of  practical 
rhemistry,  >f3per  term;  public  and  private  damages,  including  chemical 
ai)i)aratus,  at  cost.  Total  expenses,  including  fuel  and  l>ooks,  about 
8li50  i)er  annum. 

Most  of  the  a;2:i*icultural  societies  of  the  State  pay  the  term  bills  of 
one  or  more  students  selectetl  from  the  applicants  within  their  respec- 
tive limits.  The  iirrangement  of  studies  in  the  regular  course  is  as  fol- 
lows, viz : 

Freshman  ytur, — First  term:  Algebra,  human  anatomy  and  physiol- 
ogy', chemical  physics.  Second  term:  Geometry,  French,  chemistry. 
Third  term  :  (1  eometry,  French,  botany,  lecturesiqwn  hygiene,  chemis- 
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try,  botany,  and  agriculture ;  and  exercises  iu  orthography,  elocution, 
and  English  composition  during  the  >ear. 

iSophomorc  year. — First  term :  German,  agiicultui'e,  commercial  aritli- 
metie, and  book-keeping.  Second  term:  Gennan, trigonometry, aBalyti- 
cal  chemistry,  with  laboratory  i)Kictice.  Thinl  term :  Mensmntion,  sur 
veying,  analytical  chemistry,  zoolog>-,  dniwing.  Lectures  upon  com- 
l)arative  anatomy,  diseases  ot*  domestic  animals,  organic  chemistry, dair^ 
i'armhig,  andmarket  gardening;  and  exercises  iu  English comiXNsitionand 
declamation,  duiing  the  year. 

Junior  year. — First  term:  Physics,  Fivnch  or  German,  agricaltrual 
chemistry,  with  practicie  in  the  laboratory  and  the  field,  drawing.  Seeood 
term :  Pliysics,  rhetoric,  horticulture,  drawing.  Thinl  term :  Astronomy. 
systematic  botany,  French  or  German.  Lectures  upon  physics^  miner- 
alogy, the  cultivation  of  the  vine,  of  fruit  and  forest  trees,  and  opon 
useful  and  hijurious  insects,  and  exercises  in  English  compositioii  tnd 
debate,  during  the  year. 

Senior  year. — First  term:  Intellectual  philosophy,  histoiy,  phvaieal 
geography.  Seccmd  term:  Moral  philosophy,  ]K)litical  geography, tbe 
civil  polity  of  Massachusetts  and  the  United  States.  Third  term:  Geoj- 
og}',  engineering,  political  economy.  Lectures  upon  stock  farming,arctai- 
tectiu*e,  landscape  gardening,  rural  law,  geology,  and  English  litfaratnrr. 
and  exerciser  iu  original  declamation  and  debate,  during  the  year. 

Exercises  iu  gymnastics,  military  tactics,  and  the  varions  opentionK 
of  the  farm  and  garden,  through  the  course. 

The  college  was  opened  for  students  October  2, 1867,  and  has  been 
nearly  full  ever  since.  The  average  age  of  its  members  is  abont  eigh- 
teen years,  and  the  majority  are  farmers.  !Nearly  all  who  have  entmd 
have  been  desirous  of  renuuning  thi'ough  the  entire  course,  and  all  have 
performed  their  various  duties  with  cheeiiul  I'eadiness.  The  maimal 
labor  has  been  so  far  ])erformed  without  any  manifestations  of  dissatis- 
faction, and  has  been  regarded  as  an  important  part  ot  the  edncathiii. 

The  faculty  consists  of  a  president,  who  is  also  professor  of  botany  and 
horticulture;  a  professor  of  agriculture;  a  professor  of  military  sdenoe: 
a  professor  of  mathematics  and  physics;  a  professor  of  chemistry;  a  pro- 
fessor of  modern  languages;  and  such  instructors  and  lecturers  as  are  le- 
quued  to  teach  in  the  best  manner  the  various  subjects  of  the  r^olar 
course. 

The  college  is  genenUiy  conceded  to  have  l)een  thus  far  remarkably 
successful,  and  it  is  contidently  expected  that  the  legislature  of  the  State 
and  the  wealthy  friends  of  progressive  agriculture  will  furnish  firndsnir* 
ilcieut  to  ])lace  it  in  the  foremost  rank  of  the  educational  iustitutionsof 
Maissachusetts. 
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i'liii  Ei-KMKX  r>  OK  AfiicicrLTCi:K :  A  liook  tor  Youii}>;  ruruit'is.    IJy  Cr<4>.  E.  Waring, jr. 

IJrun.    \?..l  i»:i;:«»s.    NVw  York:    The  Trilmm*  A.s84)ciatioii. 

This  book  teaclies  youuf?  farmers  the  first  principles  of  their  profes- 
sion, and  sliows  rhem  in  phiin  language  what  science  has  discovered 
and  tohl  in  its  necessarily  technical  terms,  and  what  experience  has 
|)rovo<l  to  l>e  of  practical  value.  The  facts  promulgated  lie  at  the  ground- 
work of  fanning,  and  are  essential  to  the  business  education  of  everj- 
farmer.  Its  teachings  are  based  on  the  positive  facts  of  chemistry*  and 
the  most  enlightened  practice  of  modem  agriculture.  The  constitution 
of  ]»lants,  the  formation  and  character  of  soils,  the  character  and  vnne- 
ties  of  manures,  the  mechanical  character  of  soils,  with  reference  to 
draining,  sub-soil  plowing,  rolling,  mulching,  &c.,  are  discussed  with 
comparative  freedom  from  technical  terms. 

A  scientific  description  of  chemical  and  mechanical  manures  is  fol- 
lowed by  suggestions  on  their  i-elative  value,  their  manufacture,  preser- 
vation and  application ;  on  the  means  of  restoring  deficiencies  of  soils;  on 
absorbents,  various  organic  and  mineral  manures,  atmospheric  fertilizers, 
leaching,  &c.  It  is  mentioned  as  a  "singular  fact  concerning  leaching, 
that  water  is  able  to  carry  no  part  of  the  organic  constituents  of  vegetii- 
hles  to  any  considerable  distance  l>clow  the  surface  in  a  fertile  soil. 
They  would  probably  be  carried  to  an  unlimited  depth  in  pure  sand,  as 
it  contains  nothing  which  is  capable  of  arresting  them;  but  in  most  soils 
the  clay  and  carbon  retain  all  of  the  ammonia  and  nearly  all  of  the  mat- 
ters which  go  to  form  the  a.shes  of  plants,  ver>'  near  the  surface  of  the 
soil.  If  such  wen*  not  the  case,  the  fertility  of  the  earth  must  soon  be 
destroyed,  ai  all  oi  those  elements  which  the  soil  must  supply  to  grow- 
ing plants  would  be  carried  down  out  of  the  reach  of  roots,  and  leave 
the  world  a  barren  waste,  its  surface  having  lost  its  elements  of  fertility, 
while  the  downward  filtration  would  render  the  water  of  wells  and 
springs  unfit  for  use.  Now,  however,  they  aiv  all  retained  near  the  sur- 
face of  the  soil,  and  the  water  issues  from  springs  comparatively  pure.'' 

On  the  question  of  spreading  manure  on  laml  for  any  length  of  time 
beloro  being  plowed  under,  Mr.  Waring  says:  "  Practice  has  gained  a  tri- 
iiu)ph  over  the  old  theory.  There  is  no  doubt  that  manure  so  spread 
is  subject  to  some  waste;  but  what  is  not  wasted  is  so  much  better  in- 
corporated with  tlio  soil  by  the  water  of  rains,  which  distributes  its  sol- 
uble parts  evenly  among  all  of  its  i)articles,  that  the  ett'ect  produced  is 
better  than  if  the  raw  manure  had  been  immediately  plowed  under, 
n'vMcssarily  somewhat  inegidarly  and  in  spots.  In  this  latter  case  there 
v.ould  be  no  loss  of  material;  but  some  parts  of  the  soil  would  receive 
)nor<»  than  was  necessaiy,  while  others  would  be  deprived  of  any  mate- 
rial benefit,  and  the  laud  would  be  less  fertile  than  if  every  root  were 
sun*  to  find,  in  every  part  of  the  soil,  its  due  proportion  of  the  food. 
Ammonia  is  formed  only  during  decomposition;  and  especially  during 
cold  weather  tluTc  is  very  little  decomposition  going  on  in  manure 
which  is  thinly  spread  upon  the  surtaceof  the  land;  hence  the  loss  from 
this  cause  is  not  great. 

''  In  the  case  of  very  heavy  manuring,  especially  witli  undecomposed 
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luauuri'  OIL  clay  land,  a  j^reat  bcuefit  aiises  iix>ui  the  ieriueutatioii  of  tlic 
(lunp:  iu  the  soil,  a  clieinieal  action  producing  a  mechanical  effect 

^^  Night  soil,  or  human  excrement,  is  the  best  manure  within  reach  of 
the  fanner.  The  food  of  man  is  usually  much  richer  than  that  of  Any 
other  auimal,  is  of  a  more  varied  character,  and  richer  in  nitrogen,  ibe 
phosphates,  and  other  inorganic  constituents;  consequently  his  maonre 
is  made  valuable  b^'  containing  large  quantities  of  these  mattery.  It 
has  been  used  for  ages  in  China  and  Japan,  and  is  uudoabtedly  the  secret 
of  their  success  in  supportiug  an  immense  population  through  almost 
countless  ages,  without  impoverishing  the  soil. 

'^  Some  have  supposed  that  manuring  with  night  8oil  would  give  disa- 
greeable properties  to  plants;  this  is  not  the  case;  their  qnali^  is inia- 
riably  improved.  The  color  aud  odor  of  the  rose  are  made  richer  and 
more  delicate  by  the  use  of  the  most  ofleusive  night  soil  as  mannre. 

^^It  is  evident  that  this  is  the  ease  from  the  fact  that  plants  have  it  for 
their  direct  object  to  make  over  and  put  together  the  refuse  organic 
matter,  and  the  gases  and  the  minerals  found  iu  nature,  for  tiie  useof 
animals.  If  there  were  no  natural  means  of  rendering  the  excrement 
of  animals  available  to  plants),  the  earth  nuist  soon  be  shorn  of  its  fa- 
tility,  as  the  elements  of  growth,  when  once  consumed,  Avould  be  essen- 
tially destroyed,  and  no  soil  couUl  survive  the  exhaustion.  There  is  no 
reason  why  the  manure  of  man  should  be  rejected  by  vegetation  more 
than  that  of  any  other  auimal,  and  indeed  it  is  not;  ample  experience 
has  proved  that  there  is  no  better  manure  in  existence.  Night  8(»l 
may  be  so  kept  that  there  will  be  no  loss  of  its  valuable  gases,  and  no 
oilensive  odor  arise  from  it,  when  it  can  be  removed  and  applied  to  crops 
without  unpleasantness;  and  that  is,  by  simply  mixing  with  it  a  litfie 
charcoal  dust,  pre])ared  muck,  dry  earth,  or  any  other  good  absorbent, 
thus  making  what  is  called  ])oudrette.^ — (See  article  on  earth  closetSy  &&) 

In  illustrating  the  l)enelits  of  sub-soil  plowing,  the  author  remaiks: 
'*  If  plants  will  grow  better  on  a  soil  six  inches  deep  than  ononeoi 
tliree  inches,  there  is  no  reason  why  they  should  not  be  benefited  in 
l)roportion  by  distiu'bnig  the  soil  to  the  whole  depth  to  which  roots  irili 
travel,  even  to  a  depth  of  two  ioei.  The  minute  I'ootlets  of  com  and 
most  other  j)lants  will,  if  allowed  by  cultivation,  occupy  the  soil  to  a 
greater  depth  than  this,  having  a  fiber  in  nearly  every  cubic  inch  of  the 
soil  for  the  wliole  distance.  There  are  very  few  cultivated  plants  whose 
roots  would  not  travel  to  a  depth  of  thirty  inches  or  more.  Even  the 
onion  sends  it.s  roots  to  the  depth  of  eighteen  inches  when  the  soU  is 
well  cultivated. 

^'The  object  of  loosening  the  soil  is  to  admit  roots  to  a  sufficient  depth 


to  a  depth  of  two  feet,  anchor  the  plant  with  greater  stability  than  those 
vrhich  are  spread  more  thinly  near  the  surface.-' 

The  chapters  on  under-draining,  plowing,  nndchiug,  aud  weeding,  are 
viilnable,  but  in  a  comi>act  st.>  le  scarcely  admitting  abridgment. 

How  Chops  Gi:«»vv:  A  TiriitiHc  on  the  Clumical  Composition,  Structure,  and  Lifeof 
llio  Plant,  for  all  stiulrnl.s  ol*  Agriculture,  with  iiunit'Tons  lUnAtrations  and  Tabltf 
of  Aiialysos.  \\y  Saniuol  \V.  Johnson,  A.  M.,  i)rofefy?or  of  analytical  and  afaienitD' 
ral  chcmi.strv  in  tli<'  Shonielil  Scientilic  School  of  Yalo  Collej;^  &c.  ISina  3W 
pages.    New  V<u"k  :     Orau'ro  .Tiidd  &  Co.     ISOS. 

Professor  Johnson  has  delivered  an  annual  course  of  lectures  to  the 
scientific  school  of  Yale  Colle^re  lor  several  years,  and  this  work  is  the 
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result  ol  studies  unilertakcii  in  prepariug  these  lectures.  It  cousidei's 
plants  from  thrc»e  distinct,  yet  closely  related,  stand-points^  viz :  their 
chemical  comi)08ition,  their  structure^  and  the  oilices  of  their  organs,  and 
the  conditions  of  their  life  and  growth — the  autiior  keeping  his  eyv 
steadily  fixed  ni)on  the  practical  aspects  of  the  subject.  '^  It  must  not 
l>o  forgotten,"  he  says,  "  that  a  valuable  principle  is  often  arrived  at 
from  the  study  of  facts,  which,  consideretl  singly,  have  no  visible  con- 
nection with  a  practical  result  Statements  are  made  which  may  appear 
far  more  curious  than  useful,  and  that  have  at  present  a  simply  specula- 
tive interest,  no  mode  being  apparent  by  which  the  farmer  can  increase 
his  crops  or  diminish  his  labors  by  help  of  his  acquaintance  with  liiem. 
Such  facts  are  not,  liowever,  for  this  reason  to  be  ignored.  It  is  Just 
such  curious  and  seemingly  useless  facts  that  are  often  the  seeds  of  vast 
advances  in  industry  and  the  arts." 

In  the  introduction,  the  objections  sometimes  made  to  theoretical  agri- 
culture are  met :  ^'  In  all  eases,  thought  goes  before  work,  and  the  intel- 
ligent workman  always  has  a  theory  upon  which  his  practice  is  planned. 
No  farm  was  over  conducted  without  physiology,  chemistry,  and  phys- 
ics, any  more  than  an  aqueduct  or  a  railway  was  built  without  mathe- 
matics and  mechanics.  Every  successful  farmer  is,  to  some  extent,  a 
scientific  man.  Let  him  throw  away  the  knowledge  of  facts  and  the 
knowledge  of  principles  which  constitute  his  science,  and  he  has  lost 
the  elements  of  success.  Other  qualifications  being  equal,  the  more 
advanced  and  complete  the  theory  of  which  the  farmer  is  the  master, 
the  more  successful  must  be  his  farming.  The  more  he  knows,  the  more 
lie  can  do.  The  more  deeply,  comprehensively,  and  clearly  he  can  think, 
the  more  economically  and  advantageously  can  he  work. 

"  There  is  no  opposition  or  conflict  between  science  and  art,  between 
theory  and  practice.  If  they  appear  to  jar,  it  is  because  we  have  some- 
thing false  or  incomplete  in  what  w^e  call  our  science  or  our  art;  or  else 
^^^  do  not  perceive  con*ectly,  but  are  misled  by  the  narrowness  and 
aberrations  of  our  vision.  It  is  often  said  of  a  machine,  that  it  was 
^ood  in  theory-  but  failed  in  practice.  This  is  as  untrue  as  nntrae  can 
bo.  If  a  machine  has  failed  in  practice  it  is  because  it  was  imp<urfect 
in  theors'.  It  should  be  said  of  such  a  failure,  ^the  machine  was  good, 
iiulgeil  by  the  best  theorj^  known  to  its  inventor,  but  its  incapacity  to 
work  demonstrates  that  the  theory  had  a  flaw.' 

''The  progress  of  agriculture  is  the  joint  work  of  theory  and  practice, 
iu  many  departments  great  advances  have  been  made  during  the  last 
hundred  years ;  especially  is  this  tnie  in  all  tliat  relates  to  implements 
and  machines,  and  to  the  improvement  of  domestic  animals.  It  is,  how- 
«»vor,  in  just  those  doi)artments  that  an  improved  theory  has  had  sway. 
]\loro  n»cout  is  the  development  of  agricultiu^  in  its  chemical  and  physi- 
4)logical  asi>octs.  In  these  directions,  tJie  present  centur>',  or,  we  might 
abnost  Siiy,  the  last  thirty  years,  has  seen  more  accomplished  than  all 
]>rovious  tiino.  *  »  »  »  It  is,  in  fact,  during  the  last  thirty  years 
that  agricultural  cbomistry  has  come  to  rest  on  sure  foundations.  Our 
knowledge*  of  the  structure  and  ])hysiology  of  plants  is  of  like  recent 
«loveloi)nioiit.  What  immense  practical  benefit  the  farmer  has  gathorcil 
from  this  advance  of  science!  The  dense  population  of  Great  Britain, 
Belgium,  Holland,  and  Saxony  can  attest  the  foot.  Ohemistiy  has  ascer- 
tained  what  voi2:etation  absolutely  demands  for  its  growth,  and  points 
out  a  multitude  of  sourees  whence  the  requisite  nmtorials  for  crops  can 
be  dorivcd.  To  Ik*  sure,  Cato  and  Columella  know  that  ashes,  bones, 
bird-dunji,  and  «;roon  manui'iug,  as  well  as  drainage  and  aeration  of  the 
soil,  were  j^ood  tor  the  cix)ps;  but  that  carbonic  acid,  potash,  phosphate 


558  AGRICDLTURAL  REPORT. 

of  lime,  and  compounds  of  nitrogen  arc  the  chief  pabulnm  of  vegeta- 
tion, they  did  not  know.  They  did  not  know  that  the  atmoci]>bcre  dis- 
solves the  rocks  and  converts  inert  stone  into  untritire  soil.  Thew 
grand  principles,  understood  in  many  of  their  details,  are  an  inestimaUe 
boon  to  agriculture,  and  intelligent  farmers  have  not  been  Blow  to  apply 
them  in  practice.  The  vast  trade  in  phosphatic  and  in  Peruvian  guaiio, 
and  in  nitrate  of  soda ;  the  great  manufactures  of  oil  of  vitriol,  of  snper 
phosphate  of  lime,  of  tish  feitilizers :  and  the  mining  of  fossil  bones  aud 
of  potash  salts,  are  largely  or  entirely  industries  based  npcfn  and  con- 
trolled by  chemistry  in  the  8er\ice  of  agricidture. " 

In  the  chapter  on  the  vegetative  organs  of  plants,  it  is  remarked  that 
the  most  satisfactory  observations  we  ix>ssess  on  the  quantity  and  length 
of  roots  of  several  important  crops  growing  in  tho  field,  have  been  mwle 
by  Schubart,  who  separated  thoui  from  tlie  soil  by  the  following  expe- 
dient: **An  excavation  was  made  in  a  field  to  the  depth  of  six  feet,  and 
a  stream  of  water  directed  against  the  vertical  wall  of  soil  until  it  was 
washed  away,  so  that  tho  roots  of  the  ])lauts  growing  in  it  were  laid 
bare.  The  roots  thus  exposed  in  a  field  of  rye,  in  ono  of  beans,  and  in 
a  bed  of  garden  peas,  presented  tho  appearance  of  a  mat  or  felt  of  white 
fibers  to  a  depth  of  about  four  feet  from  the  suilace.  Tho  roots  of  win- 
ter wheat  he  obsor^'ed  as  deep  as  seven  feet,  in  a  light  subsoil,  forty- 
seven  days  after  sowing.  Tho  depth  of  the  roots  of  winter  wheat,  win- 
ter rye,  and  winter  colza,  as  well  as  of  clover,  was  from  three  to  fonr 
feet-. "  The  roots  of  clover  one  year  old  wen*  three  and  a  half  feet  long; 
those  of  two-year-old  clover  but  four  inches  longer. 

"Some  plants  have  roots  equally  able  to  exist  and  perform  their flinc- 
tions,  whether  in  the  soil  or  submerged  in  water.  Many  forms  of  veg- 
etation found  in  our  swamps  and  nmrshes  are  of  this  kind.  Of  agricnl- 
tural  plants,  rice  is  an  example  in  point.  Kice  will  grow  in  a  CKul'of 
ordinary  character,  in  respect  of  moisture,  as  the  upland  cotton  soils,  or 
even  the  pine  barrens  of  the  Carolina^.  It  flourishes  admirably  in  the 
tide  swamps  of  the  coast,  where  the  land  is  laid  under  water  for  weeks 
at  a  time  during  its  growth,  and  it  succeeds  eqnally  well  in  fields  whidi 
are  fiowexl  from  the  time  of  planting  to  that  of  harvesting."     •    •    • 

^'The  idea  of  species  as  distinct  from  variety^  which  has  been  held  l^y 
most  scientific^  authorities  hitherto,  is  based  jirimarily  on  the  fitcnltyof 
continued  rei>rotluction.    The  horse  is  a  species  comprising  many  varie- 
ties.   Any  two  of  these  animals,  by  sexual  union,  may  projiagate  the 
species.    The  same  is  time  of*  the  ass.    The  horse  and  tho  ass,  by  sesnal 
union,  produce  a  hvbrid — the  nnile — but  the  sexual  luiion  of  moleAi^ 
without  result.    They  cannot  continue  the  mule  as  a  distinct  kind  of 
animal — as  a  species.    Among  aninmls  a  s])e(des  therefore  comprises  dl 
those  individuals  which  are  relate<l  by  common  origin  or  fraternity',  and 
which  are  capable  of  sexual  lertility.    This  <',onception  involves  onginoi 
and  permanent  differences  between  diftiTent  si)ocies.    Species,  therefore, 
cannot  change  any  of  their  essential  cliaracHM's,  i]j05?e  characters  whieb 
ire  hence  termed  specific, 
''Indi\iduals  of  th(».  same  spocies  ditt'er.     In  fin  (,  no  two  individlul}^ 
iO,  quite  alike.    Circumst4inces  of  tem])emturo,  fi^iKl,  and  habits  of  lifr 
"'ireaso  these  dillerences,  and  varieties  origknat<?  v.heu  such  di&i'cnci's 
<sume  a  comparative  permanence  and  lixity.    But  :■.  ?  external  couditiun2» 
.nise  variation  away  I'lom  any  particular  rei)iH?sen!.itive  of  a  si)ecies,80 
in\v  may  cause  variation  back  again  to  the  oil^^inal:  and  althoiigb 
ariation  may  take*  a  seemingly  wide  range,  its  bounds  are  fixed  and  do 
'^^    oivii  speci*!'*.  cliaraeters. 
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their  nature  and  their  mode  of  action  are  difQeult  or  impossible  to  under- 
stand. The  influence  of  society  or  abundance  of  nutriment  we  can  easUy 
co:nprehend  may  dwarf  a  plant  or  lead  to  the  ])roduction  of  a  giant  indi- 
vidual ;  but  how,  in  some  cases,  the  ]>eculiarities  thus  impressed  oik)u 
individuals  acquuv  permanence  ami  are  transmitted  to  subsequent  gen- 
erations, while  in  others  they  disappear,  is  beyond  explanation.'' 

These  extracts  give  an  idea  of  the  nature  of  the  work.  The  appendix 
contains  twelve  tables  exhibiting  the  composition  of  a  large  number  of 
agricultural  plants  and  products,  viewed  from  many  diii'erent  stand- 
]>oints,  of  value  to  farmers  and  students,  and  which  probably  cannot  be 
found  elsewhere  in  our  language.  They  are  the  average  of  sevei^  trust- 
worthy  anal^'ses  by  Professor  Wolff,  of  the  lloyal  Academy  of  Agricul- 
tui-e  at  Ilohenheim,  Wiirtemberg. 

Farm  Talk:  A  scries  of  articles  iu  the  coUtMiuial  8tylti,  iUustrating  varioiis  common 
farm  topics.  By  George  E.  lirackett,  Belfast,  Maine.  1^0 pages.  Boston:  Loo  &, 
Shei>ard,  ItftiS. 

A  volume  of  familiar  conversations  of  the  author,  with  his  neighbor- 
ing farmers,  on  haying,  butter-making,  management  of  cattle  ^ows, 
agricultural  colleges,  api)le  trees  and  insects,  guess-work  in  farming, 
selection  of  seed  corn,  faruiers-  papers,  road-making,  fancy  farmers, 
farm  fences,  pigs  and  poultry,  hucksters  or  middle  men,  parasitic  plants, 
winter  management  of  live  stock  in  bams,  and  other  topics  interesting 
to  tanners.  The  colloquies  are  full  of  gooti  sense  and  practical  informa- 
tion; a  part  of  one  with  his  neighbor  Smith,  on  'farming  by  guess,''  is 
here  given : 

**  We  farmers  are  a  stubborn  class  to  learn.  We  do  not  accept  facts 
without  a  good  deal  of  proof  and  persuasion,  and,  in  too  many  cases, 
work  out  our  own  injurj'  through  a  fear  of  being  too  easily  deceived. 
This  is  a  progressive  age,  and  those  who  allow  themselves  to  fall  in  tiie 
rear  in  the  march  of  improvement  must  be  content  to  occupy  second-rate 
positions,  and  be  satisfied  with  small  pecuniary  rewards. 

^*It  is  somewhat  surprising  that,  notwithstanding  the  improvements 
ill  nearly  every  department  of  farming,  so  little  has  been  effected  toward 
inducing  fanners  to  perform  their  oi>eration8  in  a  more  systematic  man- 
uer,  and  keep  a  regular  reconl  and  account  of  their  farming  and  badness, 
*jfenerally  and  specifically.  But  for  one  farmer  who  practices  such  a 
method,  ninety-nine  keep  all  their  accounts  'in  their  heads,'  as  it  is 
tenned,  and  consequently  are  properly  calle<l  guess  farmers^  for  they  never 
know  anything,  only  guess  it  is  so  and  so.  They  don't  know  whether  this, 
that,  or  the  other  erop  pays  l:>est;  whether  they  can  afford  to  sell  theii' 
stock  (if  produce  at  such  and  such  price  or  not. "  They  can't  tell  whether 
It  is  for  iheir  interest  to  continue  a  certain  (jourse  of  husbandry,  use  such 
I  fcrriii/A-r,  cultivate  a  soil  in  such  a  manner,  nor  even,  at  the  end  of  the 
Kv\M\  Jiic  tiny  sure  whether  their  names  should  be  recorded  on  the  profit 
n-  lo<s  siilc  o\'  the  IfMlger.  Having  kept  no  account  of  their  doings,  they 
nv  almost  wholly  in  the  dark.    They  can  only  ^guess  it's  about  so.' 

••>so\v,  Ml*  \\'-'\\\  Smith.  Elere  is  mv  com-tield  record,  i  have  written 
lown  evcrvthi:!^-  ronnoetKl  with  it,  and  to-day  I  have  summed  it  all  up, 
md  kno'r-M  .ihoui  it:  there's  not  a  particle  of  guess-work.  Here  is  the 
qzi'  of  x\w  liild.  kind  of  soil,  when  and  how  many  times  it  was  plowed, 
lanoweiK  mid  liin'owi-d-  also  the  amount  and  kind  of  manure;  how  it 
ivas  ap]»lie(l.  lind  \\\\M  and  how  much  top-dressing  I  used.  Then  there 
s  the  time  of  planting:  preparation  and  kind  of  seed;  how  far  apart  it 
ivas  ]>l:mt<(l  in  the  rows  and  hills,  and  how  many  stalks  in  the  hill;  when 
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and  how  long  at'ler  plautiug  it  came  up;  maimer  of  cultivatutgytimeof 
harvestiDg,  &c.  And  liere  1  have  got,  iu  exaet  figarea^  the  coBt,  vdne, 
and  price  of  everything;  planting,  hoeing,  and  harvesting';  the  valued 
the  com,  beans,  pumpkins,  and  fodder;  the  value  of  the  manuie,  leot 
of  land,  manure  left  in  the  Boil,  and  every  item  set  down  in  fiiU,  no  fhit 
r  know  exactly  what  it  cost  me  to  i*aise  that  piece  of  com,  and  tbius 
whether  it  pays  to  continue  to  grow  com  under  such  circomstanoefi. 

^^  This  is  only  an  example.  All  other  farm  oi)erations  may  be  leooDded 
in  somewhat  the  same  manner,  more  simple  if  you  please,  and  then  tlup' 
would  be  an  end  of  the  contmual  guessing  and  thinJcingj  and  iguoianoeiii 
regard  to  those  things  we  should  knotc  about.  Of  course  keeping  sueh 
records  occupies  some  time,  but  how  can  it  be  spent  to  more  advantage 
than  in  thus  obtaining  a  better  knowledge  of  our  professioni  and  the 
workings  of  that  special  branch  iu  which  we  may  be  engaged)  Brother 
farmers,  think  of  this  matter,  and  act  upon  it.  Don't  be  earelefis  and 
stubborn,  and  persistently  continue  to  drive  on  iu  the  old  rutSi  sinqily 
because  you  have  been  accustomed  to  so  doing,  or  because  yonr  ftthas 
have  done  so  before  you;  but  accept  a  change  whenever  it  is  for  your 
advantage  to  do  so;  if  not  for  your  own  sakeis,  for  the  good  of  year  hpys 
and  posterity.'' 

The  F.vKM>:Rb'  axd  MKCiiANiCb'  ]V(anu.vl,  Avitli  mnuy  valuable  tables  for  myiiiiiM**, 

ibei%gud0n- 
byGmgeE. 


This  work  was  compiled  by  the  late  William  Courtney,  of  England, 
and  contains  many  useful  tables  and  facts  in  the  fields  of  agiicaltuet 
hydraidics,  mechanics,  and  most  of  the  ordinary-  pursuits  of  li&i  It 
comprises  the  substance  of  the  principal  practical  ^'hand-books"  of  the 
day,  on  the  measurement  of  laud,  hay,  grain,  timber,  weight  of  oattto, 
capacity  of  wagon  l)eds,  gauging  of  casks,  valuable  facts  on  plants,  aoflSf 
manures,  the  seasons,  fuel,  weather,  fences,  draining,  soiling  cat ttey  steam- 
ing food  for  stock,  dairying,  gardening,  &c.  The  work  has  been  care- 
fully  revised  and  enlarged,  with  a  comprehensive  abstract  of  Mr.  War- 
ing's  treatise  on  earth  closets,  which  he  considers  ^'^Ae  coming  refivmi 
that  promises  more  for  civilization  and  for  national  prosperity  than  any 
improvement  that  has  been  brought  to  the  notice  of  the  public.'^  Aji 
elaborate  chapter  on  tile  draining  has  also  been  added,  and  thennmerons 
tables  of  the  original  work  reduced  to  the  coins  and  measures  of  the 
United  States.    The  book  is  illustrated  iu  a  clear  and  attractive  style. 


This  tieatise  on  the  subject  of  wheat  is  given  as  the  result  of  more 
than  forty  years'  experience  iu  its  culture.  The  author  chiims  to  have 
investigated  the  failures  of  i\n\  wheat  crop,  and  has  endeavor^  to  dis- 
cover etticieiit  and  practical  remedies,  discarding  all  mei*e  theories,  and 
telling  farmers  how  to  raise  good  wheat  where  their  predecessors  &iled 
to  get  fair  crops.  The  work  discusses  the  botanical  character  and 
chemical  structure  of  the  wheat  i)laut;  describes  the  several  varieties; 
its  proper  soil,  preparation,  culture,  and  fructilication ;  harvesting. 
general  nuuiagemout,  and  requisite  machinery;  mildew  and  other  dis- 
eases; insect  enemies,  and  remedies  for  their  ravages;  closing  with  a 
description  of  the  various  rea})ers  and  other  labor-sa\ing  machines  noir 
in  use.    The  author  doubts  th(»  practicability  of  selecting  wheat  ftoBi 
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dillerent  latitudes,  so  as  to  secure  a  variety  that  will  rii)eii  before  the 
iiiidfte  be<^iiis  its  ravages,  but  concludes  that  wheat  is  not  different  from 
Indian  corn  in  its  climatology',  and  that  it  lA  governed  by  the  same  laws 
that  control  other  useful  ])huLits.  The  seasons  are  so  different  that  the 
same  viriety,  cultivated  by  the  same  farmer,  and  where  soil  and  loca- 
tion aie  as  nearly  alike  as  it  is  practicable  to  have  them,  will  not  ripen 
at  the  same  period  in  tv»o,  three,  or  four  succeeding  harvests.  Conse- 
quently, when  seed  is  brought  from  the  north,  and  it  fails  to  produce  a 
satisfactory  eroi),  or  to  ripen  as  soon  as  the  same  variety  has  been 
accustomed  to  mature,  nothing  definite  is  proved  in  regard  to  the 
climatology  of  the  wheat  ])lant,  because  the  field  where  it  w^as  grown 
may  have  been  a  warm  and  quick  soil,  with  a  southern  exj^surc;  and 
the  croj)  nmy  have  had  the  advantages  of  superior  cultivation  and  a 
propitious  season,  and  every  circumstance  favoring  a  bountiful  crop. 
On  the  other  hand  adverse  conditions  would  produce  a  very  different 
result,  and  such  exi)eriments  lead  to  incorrect  conclusions. 

The  opinion  is  exi)ressed  that'wheat  may  be  raised  all  over  Xew  Eng- 
land, and  that  the  whole  matter  may  be  summed  up  in  a  few  words,  viz : 
cultivate  well  and  manure  bountifully.  Usually,  the  best  preparation 
of  the  soil  for  wheat  is  a  dressing  of  rich,  well  rotted,  or  composted 
barn-yard  manure.  LTnrotted  manure  tends  to  produce  a  heavy  growth 
of  straw,  liable  to  rust,  and  to  yield  less  grain.  It  is  best  to  apply  it 
late  in  autumn,  haiTowing  it  in  after  the  land  has  been  well  plowed.  It 
will  be  well  decomjiosed  by  sjuing.  If  necessary  to  apply  the  manure  in 
the  spring,  serai)e  the  liog-yard  for  it  with  broad  hoes,  and  use  heaps  ot 
tine  manure  i)reviously  ctjllected ;  and  if  the  soil  be  compact  and  heavy, 
add  well-rotted  chip  manure.  On  soils  with  a  great  amount  of  vegetable 
matter,  never  ai)ply  barn-yard  manure  unless  thoroughly  composted  or 
rotted.  Where  there  is  a  great  gi'owth  of  straw,  wood-ashes,  either 
leached  or  unleached,  liberally  applied,-  will  have  a  good  infiuence  in 
producing  bountiful  crops  of  grain.  After  a  few  years  of  thorough 
cultivation  and  manuring,  heavy  crops  of  wheat  will  appear. 

Charcoal  dust  as  a  fertilizer  is  recommended,  being  composed  almost 
entirely  of  i>ure  carbon ;  and  when  small  fragments  are  exi)Osed  to  the 
influence  of  the  weather,  they  undergo  but  little  change  in  a  lon/^  term 
of  years.  Still  the  roots  of  growing  ])lants  will  lay  hold  of  the  small 
bits  of  charcoal,  and  a|)propridte  the  substance  in  the  coal  to  the  growth 
and  development  of  the  stems,  leaves,  and  seeds  of  grain,  fruit,  and 
vegetables.  Charcoal,  and  particularly  charcoal  dust,  has  the  i)Ower  of 
attracting  and  fixing  large  quantities  of  ammonia,  and  retaining  this 
fertilizing  material  when  bmied  in  the  soil,  until  the  fine  fibers  of  the 
roots  re(iuire  it  lor  promoting  their  growth.  It  has  the  power  also  of 
attracting  and  retaining  other  gaseous  substances  besides  ammonia, 
highly  beneficial  to  grass,  \ines,  trees,  and  shrubs.  Observing  farmers 
must  have  noticed  the  luxuriant  growth  of  cereal  grain  about  the  places 
where  charcoal  lias  been  burned,  even  thirty  or  forty  years  ago.  The 
stems  of  wheat  on  such  old  charcoal  beds  are  seldom  affected  with  rust, 
and  the  straw  is  stiller  than  that  grown  where  there  is  no  dressing  o: 
ehareoal.  i)at  tlie  particles  of  charcoal  should  be  ground  fine,  and 
reduced  t<»  a  liquid  (ondition.  Charcoal  dust  scattered  in  the  stables  oi 
domestic  aniiuals  will  absorb  large  quantities  of  the  choicest  fertilizuig 
material,  iniinirting  a  rich  pabulum  to  the  roots  of  growing  plants.  In 
the  selection  of  seed,  farmers  are  too  careless.  Early  matiuity  in  wheal 
is  of  the  111  St  iiii[)ortance.  Seed  that  rijKjns  early  should  be  selected: 
and  that  which  grows  on  high,  dry,  and  heavy  soil,  rather  than  that 
from  a  light,  muckv  soil,  as  being  whiter  and  plumi>er.    In  this  resiHict 
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all  small  grain  may  bo  classeil  together,  as  barley,  rye,  and  oats.  The 
freqiioDt  t'ailuro  of  wheat  in  nortbeni  UlinoiH  is  probably  dne  to  care- 
lessness in  Hclectinp^  seed ;  the  farmer  going  to  his  bin,  and  cleaning  over 
the  required  nuinlHT  of  bushels  to  be  sown,  and  really  often  without  its 
being  cleaned  sit  all,  from  *'  want  of  time."  If  it  is  a  law  of  nature  that 
like  produeeis  like,  what  can  be  exiiected  &*om  such  a  course  but  a  con- 
stant, certain  deterioration  f 

Cotton  Culturk.    By  Joseph  B.  Lyman.   With  an  additional  chapter  on  cotton  seed, 
and  its  iisco,  by  J.  li.  SypUcr.    lUO  pa^cs.  \o\v  Yurk  :  Orange  Jiultl  &,  Co.    166(1. 

Though  cotton,  the  great  Ameri(^an  staple  of  export,  lias  been  pro- 
clainK'<I  a  king  in  the  commercial  world,  no  leading  crop  of  the  conntry 
has  been  so  little  studied  bv  scientiHc  men,  and  none  bus  been  culti\'ut«d 
with  so  little  regard  to  fumlamental  principles  of  agricultural  chemistry 
j\lr.  Lyman  ascrilx^s  this  to  three  reasons:  1.  The  cla.sa  of  labor  hith- 
erto applied  to  cotton -raising  has  been,  in  the  last  degree,  rude  and 
unskilled ;  li.  The  opening  of  vast  R»gi6ns  in  the  south-western  States 
of  virgin  and  inexhanstil)!e  soil,  obtained  at  almost  nominal  pricea, 
has  rendered  unnecessary  that  syst<Mn  of  culture  n*quired  in  the  older 
States  to  keep  the  land  in  undiminished  production;  aud,  3.  Cottou  is 
not  a  rai)id  exhauster  of  any  soil. 

in  this  trciitise  the  climate  and  soil  best  adapted  to  cotton  growing 
are  described,  with  practical  directions  as  to  the  established  routine  ia 
its  culture;  its  enemies  and  <liseases;  how  the  crop  is  cultivnteil;the 
requisite  sto<*k,  implements,  and  laborers;  i)icking,  ginning,  baling,  and 
marketing;  a  calendar  for  all  the  oi)erations  of  cotton  planting  throngh 
the  year ;  (piality,  extent,  and  characterivStics  of  the  cotton  lauds  of  Korth 
America;  the  various  kinds  cultivated  in  the  United  States 5  angi^M- 
tions  in  regard  to  an  improved  and  scientific  mode  of  culture;  and  how 
to  realize  the  most  from  a  cro]),by  combining  the  growiug  of  cotton  with 
its  manufacture  into  yarns  and  tabrics ;  its  value  as  a  plant,and  thenses 
to  which  it  may  be  ap]died ;  its  past  and  future  history  and  statistics;  and 
practical  suggestions  to  the  various  classes  of  persons  who  proimseto 
engage  in  cotton  growing.  At  the  clost*  ot  the  work,  a  chapter  is  added 
by  J.  K.  Sypher,  Ibrmerly  an  engineer  in  the  United  States  navy,  on  cot- 
ton-seed oil  and  cake;  the  manufacture  of  this  oil  and  its  uses  in'tlienrts; 
and  the  value  of  cotton-seed  cake  in  stock  feeding,  and  as  a  fertilizer. 

The  ins(»cts  that  atllictand  sometinies  wholly  destrov  the  cotton  plant, 
viz.,  the  cotton  louse,  the  ant  worm,  the  cotton  worm  or  moth,  the  army 
worm,  and  the  boll  worm,  are  described  and  illustrated  by  dmwiugs  nisidB 
from  the  engravings  of  Professor  Glover,  of  this  Department.  Several 
suggestions  are  made  as  to  the  best  modes  of  destroying  these  formidable 
pests. 

The  author  holds  that  the  preserv'ation  and  restoration  of  cotton  lands 
dep<Mid  on  two  i)ractices,  the  one  nu»chani(*al,  the  other  chemical ;  the 
former  involving  no  other  expense  than  a  little  well-directed  hdK)r;  the 
latter,  the  restoration  ot  a  few  pounds  of  potash,  lime,  and  phosx>liora8 
to  each  acre  from  which  a  crop  has  been  taken. 

1.  Mechanical;  circle  plowing  and  ditching,  to  prevent  the  deteriora- 
tion of  the  light,  porous,  u])land  cotton  soils  by  washing.  It  is  said 
that  Mr.  Jefl'ersou  first  suggested  this,  taking  the  hint  from  notft^ing 
that  the  peasants  in  France  conformed  the  curve  of  their  furrows  to  the 
slope  of  the  hills  on  which  they  were  plowing.  lie  recommended  the 
plan  to  a  Mr.  DuTd)ar,  who  had  extensive  plantations  on  tbe  steep  bwt 
fertile  hills  near  Natchez.  The  simple  goo(i  sense  of  this  innovation  on 
tlie  old  and  ruinous  mode  of  plowing,  at  ouce  I'ecommended  itaeU^  aud 


RECENT  AOBICULTURAL  BOOKS.  563 

t  was  adopted  by  the  most  intelligent  planters.  Bnt  millions  of  acres 
itul  l)een  well  nigh  ruined  and  thrown  out  to  sedge  grass  and  the  foxe« 
!:)elore  the  improved  mode  was  brought  into  practiee.  In  that  part  of 
Mississippi  where  it  watS  first  adopted,  the  plowmen  have  acquired  such 
$kill,  that,  with  a  good  two-horse  plow,  one  will  mn  it  in  the  softest  soil, 
3ver  irregular  groups  of  steep  hills,  so  that  hardly  a  ton  of  mold  will 
be  wiished  into  the  bottoms  duiing  the  most  rainy  season.  This  mo<le 
of  ciix'le  plowing  is  r(.»eomraendc<l  for  general  adoption  on  hilly  lands. 
Probably  the  best  v/ay  to  l)egin  this  system  is  in  connection  with  "a  series 
ot  circle  ditches,  for  t]je  construction  of  which  ample  details  ai"e  given 
in  the  volume  under  considenition. 

2.  The  nature  and  amount  of  the  requisite  fertilizers.  After  stating 
what  is  abstracted  from  the  soil  by  this  ci*op,  a  compost  hea]>  is  iTcwmi- 
mended,  made  by  hauling  muck  to  tlie  bam  yanl,  and  allowing  hogs  to 
root  it  over;  the  droiipings  of  barn-yard  fowls,  being  rich  in  phosphates, 
should  be  added,  an*!  lime  and  ashes  occasionally  sprinkled  on  the  pile; 
this  manure  is  to  be  applied  fn  connection  with  the  circular  mo<le  of 
phnviug,  so  as  to  retain  all  these  feitilizing  sjUts  hi  the  soil.  The  ap])!i- 
cation  of  about  a  cord  of  this  compost  to  the  acre  would  presence  the 
cotton  lands  from  deterioration  and  enable  them  to  produce  a  bale  to 
th«»  acre,  for  ten,  perhaps  twt'iity  years. 

The  followiiit;  rotation  of  crops  is  also  recx>mmended :  Di\ide  th6 
ph)ue{l  land  into  three  i>arts,  assigning  for  each  farm  laborer  five  acres 
in  cotton  ;  ten  in  cereals  and  potatoes,  according  to  soil  and  climate; 
allowing  live  to  remain  fallow.  Enough  stock  must  be  kept  to  consume 
all  the  food  grown  on  the  ten  acres,  which  stock  should  l)e  confineil  in 
pens  at  night,  and  well  littered  with  leaves  and  jnne  straw,  (which  is 
short  and  contains  more  ])Otash  than  wheat  or  oat  straw,)  and  no  manure 
be  wasted.  A  few  jiounds  of  sulphuric  add,  after  it  has  eaten  up  all 
the  bones  and  d(*cayed  animal  matter  on  the  place,  should  be  sprinkled 
on  this  compost.  Wood  ashes  never  come  amiss.  Tlie  decayed  leaves 
of  the  ashes  will  alibrd  the  necessary  i>otash,  and  the  ordure  the  phos- 
phoric acid  an<l  lime.  This  is  to  l>e  spi'ea<l  UlK^ndly  on  the  land  that 
was  fallow  the  picvious  year;  an<l  by  its  ha\ing  been  fallow  the  cocoons 
of  the  boll  worm  will  be  found  to  have  dieil  out.  By  this  high  and  care- 
fid  culture,  Doctor  Cloud,  an  intelligent  planter  in  Alabama,  thinks  lie 
took  as  much  cotton  from  his  live  acit»s  as  his  neighbors  fivm  theii*  ten 
or  fifteen  acres  cultivated  in  the  ohl  style. 

However  impoitant  it  may  bi»  to  the  South  to  combine  the  growing  of 
cotton  with  its  manufacture  into  yarns  luid  fabrics,  it  is  not  likely  to 
be  done,  to  any  gieat  extent  for  numy  years,  on  account  of  the  sparse- 
ness  of  the  i)opulation.  ()iH»ratives  aR*  wanting,  and,  not  only  so,  but 
the  class  from  which  operatives  nw  priKluced. 

Mr.  Lyman  closes  his  part  of  the  treatise  witli  some  practical  sngges- 
tions  as  to  the  varicms  classes  of  persons  who  will  find  it  an  object  to 
engage  in  cotton-i)lanting.  He  gives  some  interesting  statistics  and 
strong  commercial  reasons  for  believing  in  a  future  for  cotton  planters 
more  brilliant  than  anything  in  the  jiast,  when  the  new  system  of  free 
labor  shall  luive  settled  down  on  a  finn  basis;  the  exi>erience  of  the  world, 
since  the  outbivak  of  our  late  civil  war,  hanngestablishe<l  the  great  su]H3- 
riority  of  North  America  as  the  best  cotton-growing  region  of  the  globe. 

<jAnDF.xiXG  ror  Phofit:  A  Guide  to  tlio  Rnccessfiil  cnltivatiou  of  tho  market  and 
faniilv  jxanleii.  Illustrnted.  By  Peter  Heiidersou,  South  liergea.  New  Jersey.  12 
nio.   \i ir>  i)ai;es.    New  York :  Oi*ange  Judd  &  Co.    18G8. 

The  author  oj^  this  volume  is  well  known  as  one  of  the  most  successfol 
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market  gardouers  on  a  large  scale  in  the  viciiiity  of  New  York ;  and,  liav- 
ing  bad  practical  experience  in  all  tlie  departmcntH  of  bis  profession,  his 
book  has  a  value  which  places  it  above  simple  compilations  on  this  subject. 

Detailed  instructions  are  given  as  to  the  proiHjr  location  and  preiMura- 
tion  of  a  garden,  the  necessary  implements,  the  management  of  cold- 
frames,  hot-beds,  and  greenhouses ;  transphuiting,  and  the  imckinf;:  o{ 
vegetables  for  shipping;  and  the  leading  vegetables  now  used  in  tlus 
(jountrv',  and  the  troublesome  insects  to  be  encountered,  are  described. 
A  calendar  of  oiH?rations  for  each  month  is  given,  with  advice  as  to  thr 
proi)er  men  for  the  business,  the  amount  of  capital  requisite,  and  tlw 
working  force  per  acre  necessary  in  cultivating  the  vegetable  gaideus 
that  supply  the  great  markets  of  New  York  and  Philadelphia. 

In  the  chapter  on  drainage,  an  instance  is  given  of  a  **  Grerman  win* 
leased  for  ten  years  eight  acres  of  wet  land  near  !New  York.  After  work- 
ing it  for  three  years,  with  late  and  stinted  crops  that  barely  afforded 
him  a  li\ing,  he  was  advised  to  drain  it,  but  hesitated,  a«  his  lease  bad 
but  seven  years  to  run.  He  finally  acted  on  the  advice,  and  8i)ent  8500 
in  tile-draining.  He  then  obtained  early  and  luxuriant  crops,  and  at  the 
termination  of  his  lease,  purchased  and  ])aid  for  his  eight  acres  812,000, 
the  savings  of  six  years  on  his  dndned  garden.*'  Mr.  Henderson  adds, 
"I  honestly  ]>elieve  that  had  he  gone  on  without  draining,  he  would  not 
have  made  81,200  in  twelve  years,  far  less  812,000  in  six  years."  So 
much  for  judicious  (braining. 

Among  the  fertilizers  now  wasted,  the  refuse  hops  of  breweries  are 
represented  to  be  of  the  first  importance,  iis  they  possess  high  fertilidDg 
properties,  and  iire  excellent  for  brealdng  up  and  pulverizing  the  soil, 
and  Mr.  Henderson  considers  them  of  nearly  double  the  value  of  staUe 
manure.  The  shavings  and  scrapings  of  horn  and  whalebone  are  also 
rated  as  valuable,  composted  with  hot  manure,  which  extracts  the  oil 
from  the  shavings,  intermingling  it  with  the  whole.  He  has  known  thfi 
mixture  of  five  tons  of  whalebone  shavings  with  ordinary  stable  ma- 
nure, to  make  $400  difierence  per  acre  in  tiie  value  of  the  crop.  Such 
factories  not  being  common,  however,  it  is  only  in  certain  localities  that 
this  iertilizer  can  be  had.  Sugar-house  scum,  composed  largely  of  blood, 
charcoal,  and  saccbarine  refuse,  is  also  a  valuable  fertilizer,  properly 
composted  with  niuck^  The  common  concentrated  manures  of  goano, 
bone-dust,  poudrettcj  &c.,  are  used  with  very  satisfactory  results.  Mr. 
Henderson  is  convinced  by  direct  experiment  that  manures,  either  liqnid 
or  solid,  organic  or  inorganic,  are  unprofitably  employed  when  applied 
to  ])lants  in  a  dormant  state.  Id  the  highly  cidtivated  gardens  about 
our  lai'gc  cities,  where  the  grounds  are  so  incessantly  plowed,  harrowed, 
and  dug  over,  insects  have  but  little  chance  for  a  foothold ;  tobacco 
water,  applied  with  a  syringe,  destroys  them  in  the  forcing-houses;  and 
l)onc-dust  sprinkled  over  late  sowings  not  only  kills  the  cucumber  bog, 
but  encourages  the  gi-owth  of  the  crop.  The  most  formidable  insect 
gardeners  have  to  encounter  is  the  Antliomym  brassicx  of  Europe,  whidi 
attacks  the  roots  of  the  cabbage  finnily,  causing  the  destructive  aisease 
known  as  "club-root.^  Mr.  Henderson  discredits  the  old  dogma  that  it 
is  caused  by  hog-manure,  heavy  soil,  light  soil,  &c.,  and  claims  that  the 
insect  is  harmless  to  the  plant  when  in  the  pert'ect  state  the  first  season, 
but  that  it  is  attracted  by  it,  deposits  its  eggs  in  the  soil,  and  in  the 
nuiggot  condition,  in  which  it  appears  the  second  year,  it  attacks  the 
root,  which  becomes  enlarged  and  carious,  ruining  the  plant.  Cabbages 
and  caulirtowers,  of  course,  can  be  safely  grown  oidy  in  alternate  years 
on  the  same  soil.  On  soils  contmning  a  laige  amount  of  lime,  this  insect 
Ccinnot  exist  to  an  injurious  extent. 
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o  book  closes  with  a  useful  chapter  ou  the  propagation  of  plants  by 
ugs  in  which  the  author  sim])lities  what  has  often  been  )>efogged 
mystery'  by  gardeners, 
is  book  is  handsomely  printed  and  illustrated. 

EXiNG  FOR  THE  SouTii :  oi\  How  to  jfTOw  Vegetables  aud  l*niit«.  By  the  late 
Uiaui  N.  Wbiti',  of  Atheus,  Gcurgia ;  with  odcUtions  by  Mr.  J.  Van  Boren  and  Dr. 
[lea  Camak.    I'imo.,  444  pages,  ifiustrated.    New  York :  OroDgo  Judd  &  Co.  1868. 

is  is  a  revised  edition  of  the  late  William  K  White's  "  Gardening  for 
Jouth.'^  ^Vfter  his  death  his  corrections  for  the  new  edition  were 
ed  by  ]\Ir.  Van  Buren  and  Dr.  Camak^  who  have  incorporated  the 
important  discoveries  made  in  horticulture  diuing  the  last  dozen 
u  Tb  ou <,^h  oiiginally  prepared  for  the  climate  of  the  southern  States, 
easons  of  which  diti'er  so  much  firom  the  northern  in  heat  ana 
ess,  its  utihty  is  not  confined  to  that  section.  The  characteristics 
miirovement  of  soils ;  the  sources  and  preparation  of  manures ;  rota- 
3f  crops ;  hot-beds,  cold-frames,  and  pits ;  garden  implements ;  the 
igation  of  plants,  budding,  pruning,  grattuig,  training,  mulching, 
tction  from  frosts,  insects,  vermin,  &c.,  are  discussed.  We  quote  a 
)aragraphs  from  the  chapter  on  rotation  of  crops : 
I'he  same  crops  cannot  be  grown  from  year  to  year  upon  the  same 
without  decreasing  iii  proiluctiveness.  All  plants  more  or  less 
Qst  the  soil,  but  not  in  the  same  degree  nor  in  the  same  manner; 
3  as  dilTereut  plants  appropriate  different  substances,  the  rotation 
)ps  has  considerable  influence  in  retiuning  the  fertility  of  the  soil. 
3  same  land  of  plants  is  contiimed  upon  the  same  soil,  only  a  portion 
e  constituents  of  the  maniu'e  applied  is  used;  while,  by  a  judicious 
ion,  ever>i:hing  in  the  soil  or  in  the  manure,  suitable  for  vegetable 
is  taken  up  and  appropriated  by  the  crop.  However  plentiful 
ire  may  be,  a  succession  of  exhausting  crops  should  not  be  grown 
the  same  bed,  not  only  because  abundance  is  no  excuse  for  want 
)nomy,  but  because  manure  fi*eshly  applied  is  not  so  immediately 
jcial  as  those  remauis  of  organized  matter  which,  by  long  continu- 
in  the  soil,  have  become  impalpably  divided  and  diStised  through 
xture,  and  of  which  each  succeeding  crop  consumes  a  x)ortion. 
lome  crops  are  so  favorable  to  weeds  that  if  continued  long  upon 
:ime  bed,  the  labor  of  cultivating  them  is  much  increased :  while  if 
l1  but  once  in  a  place,  and  followed  by  a  cleaning  crop,  tne  weeds 
asily  kei>t  under.  Besides,  many  crops  planted  continually  in  the 
soii  are  more  liable  to  be  attacked  by  the  insects  which  are  the 
iar  enemies  of  those  plants. 

lany  insects,  injurious  to  plants,  deposit  their  eggs  in  the  soil  whitfh 
iced  tbo  i)lants  they  have  infested,  ready  to  commit  their  depreda* 
upon  the  succeeding  crop ;  but  if  this  is  changed  to  a  distant  locality 
olten  perish  for  want  of  their  proi)er  food.  Many  parasites,  also, 
their  seeds  or  spores  in  the  soil,  to  the  increased  injury  of  the  suc- 
Qg  crop,  if  of  the  same  species. 

Lgain,  ditierent  plants  derive  their  principal  nourishment  from 
ent  depths  of  soil.  The  roots  of  plants  exhaust  only  the  portions 
il  witli  v.iiich  they  come  in  contact.  Per])endicular-rooted  plants 
r  out  low  side  roots,  and  derive  most  of  their  nourishment  from  a 
derable  d<'pt!i,  vrhile  librous-rooted  plants  seek  their  foo<^l  near  the 
CO.  Plants  of  I  ho  same  species  extend  their  roots  in  a  similar 
tiou,  and  ()v"cu]>y  and  exhaust  the  same  strata  of  earth. 
)iilbront  ]>Iants,  by  means  of  their  roots,  act  diflerently  upon  the 
oiil  natiue  of  the  soil.    Surface  roots  spread  abroad  their  tufted 
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Abel's,  which,  iu  their  decay,  break  np  and  lipfhtcn  the  suiiace  uoilyXrUlti 
the  root^  of  clover  have  a  somewhat  similar  effect  upon  the  deeper  strata. 

"  The  most  exhausting  crops  arc,  m  general,  those  which  are  allowed  to 
perl'ect  their  seeds,  as  they  extract  ii*om  the  soil  all  the  essentials  of  the 
l)lant  from  the  root  to  the  seed.  The  seed»s  of  many  species  draw  from 
tlie  soil  more  hirgely  its  ammonia,  phospliates,  &c.,  than  the  total  amount 
extracted  in  the  Ibrmation  of  all  other  partes  of  the  plant.  Root-crops 
aiH?  geneniliy  less  exhausting,  and  plants  cultivated  lor  their  leaves  are 
usually  still  less  so. 

"  A  rotation  was  fonnerly  thought  necessary  from  an  idea  that  each 
plant  throws  off  frnm  its  roots  into  the  soil  certain  matters  which  are 
injurious  to  others  of  the  same  siHjcies,  afterward  growii  u]x>u  the  same 
soil.  It  was  also  thought  that  there  wen?  some  tribes  of  ])hint8,  the  tig, 
for  instance,  of  which  the  acrid  juices  from  the  root  injured  the  soil  and 
the  plants  grown  near  them  ;  while  of  othei*s,  as  uf  le^imes,  the  sweet 
jui(;es  were  benehcial  to  the  soil  and  the  adjacent  or  succeediDg  crops. 
These  views  are  not  now  considered  tenable," 

Fo.lowing  the  pi*eceding  topics  of  geuend  application  is  a  descriptio& 
of  the  vegetables  iuid  fruits  ada])ted  to  the  climate  of  the  South. 

TiXK  SMAX.L  FiiuiT  CuLTUJUftT.  By  Andrew  S.  Fuller,  practical  horticnUnrist,  RiUge- 
w<mm1,  Uergen  Count v,  Now  Jersey.  "276  pa<;e8.  Illufitrutedi  New  Vork:  Orange 
Judd  &.  Co.     Itf66. 

The  progress  of  small  fruit  culture  in  the  0uited  States  during  the  last 
dozen  years  has  beiui  remarkable.  The  lacilities  afibrded  by  our  nu- 
merous railroads,  and  the  liberal  provisions  of  our  jiost  office  *law8,  by 
which  plants,  cuttings,  and  seeds  can  be  sent  through  the  mails  at  a 
tiitiing  expense,  have  stimulated  horticulturists  to  gi-eat  efforts  hi  pro- 
ducuig  new  and  imi)roved  varieties.  In  addition  to  this,  the  cxtensi\'e 
use  of  fruit-presenhig  cans  creates  a  demand  for  thousands  of  bushels 
of  choice  fruits  for  home  use  for  families  in  both  town  and  country,  and 
tens  of  thousands  for  hotels,  saloons,  and  commercial  purposes.  Neariy 
evcrj'  steamer  and  sailing  vessel  leaving  our  i^orts  takes  a  supply  fornse 
on  the  voyage,  and  it  often  forms  a  part  of  their  fixiight.  The  induce- 
ments for  cultivating  snuill  fiuits  are  thus  verj"  large,  and,  in  fact,  ex- 
tensive culture  and  success  in  producing  new  and  better  varieties  of 
benies  have  bi^en  a  i^'ominent  leature  in  American  horticulture,  Ne\r 
villages  are  sininging  up  on  our  railroads  wliich  soon  become  shipping 
points  to  the  large  markets,  and  many  places  that  did  not  exist  ten  years 
ago,  are  now  annually  sending  to  market  half  a  million  to  a  million 
baskets  of  fruits  every  season.  The  ])ublic  appetite  for  fruits  literaUf 
gn)ws  with  what  it  feeds  on. 

This  extended  cultivation  of  small  fruits  has  created  a  demand  for 
practical  information  from  both  the  amateur  and  professional  cultivator, 
and  Mr.  Fuller  has  given  in  this  volume  the  ivsults  of  his  i>ersonaI  ob- 
servation and  experience,  extending  over  a  long  period  of  years.  The 
history,  character,  culture,  and  uses  of  the  strawberry,  barberry,  rasp- 
berry, blackberry,  dwarf  clieny,  currant,  gooseberry,  cornelian  cbenr, 
cranberry,  hucklebeny,  and  shei)herdia,  iU'e  followed  by  an  accoont  ot 
the  insects  and  diseasc^s  by  which  the}'  are  aftiicted,  and  a  description  of 
the  leading  native  and  also  foreign  varieties. 

Tliis  worl:  closes  with  a  chapter  of  suggestions  on  gathering  and  pre- 
paring .s::ijj]l  traits  for  market,  with  a  disscription  of  the  various  Imskets 
and  boxes  Tised.  On  the  hirge  beny  farms  in  ]S'ew  Jei'sey,  the  harvest 
time  is  ij  setison  of  jus  u:ueh  rejoicing  as  the  time  of  vintage  in  the  \ine 
CDinitries  of  Europe.  I'-mployiiient  in  picking  is  affbixlod  to  quite  an 
aim}-  of  women  and  children,  and  good  feeling  prevails  ou  all  sides. 
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The  Gk  ape  Cultukist.  A  treatise  on  the  cultivation  of  the  native  grape.  By  Andrew 
8.  FiiUer,  practical  borticolturist.  A  now  and  enlarged  edition.  2dG  pages.  New 
York:  OraugcJudd&Co.    168S. 

The  gi-ape  is  one  of  tlu3  most  grateful  and  delicious  of  aU  fruits^  the 
most  universally  cultivated  of  all  firuit-bearing  plants,  and  at  an  early 
age  yields  in  profusion  gi*eater  than  any  other  fruit.  Noah  '*  planted 
\ineyard8,''  and  the  Promised  Land  was  a  land  of  "wheat,  barley,  and 
vines.-'  Its  growth  extends  over  thirty  degrees  of  latitude — from  Persia 
to  France.  The  line  varieties  of  the  Eastern  Continent,  however,  can- 
not l>o  raised  in  this  country,  except  by  artificial  means ;  and  after  two 
centuries  of  unsuccessful  attempts  to  grow  them,  i)omologists  have  tiumed 
their  attention  to  the  improvement  of  our  native  S])ecies,  and  many 
choice  and  Ijeautiful  varieties  have  been  produced.  Since  the  out-door 
cultui-e  of  European  varieties  has  been  discarded  for  our  neglected  na- 
tive sorts,  vine  culture  has  become  established  as  a  branch  of  American 
industrv. 

Mr.  Fullei'  has  given  a  practical  treatise  on  tbe  culture  of  tbo  native 
gi*ape,  comprising  the  propagation  of  new  varieties  from  seeds,  their  in- 
crease by  budding,  their  management  in  propagating  houses,  and  by 
cuttings  in  the  of>en  air;  layering,  grafting,  hybridizing,  crossing,  and 
transplanting  the  vines;  soil  and  situation;  trellises;  the  proper  time  for 
pnmin*;,  and  tin;  ])est  method  of  pruning  and  training;  culture  in  gar 
dens  of  limited  space;  suggestions  on  gathering  and  preserving  the 
fruit;  the  insects  and  diseases  to  which  the  grai)e  is  liable;  description 
of  the  best  varieties;  closing  with  a  review  of  the  various  systems  ot 
training.  The  work  is  written  in  a  clear  and  intelligible  style,  and  is 
well  illustrated. 

For  a  vineyard  in  the  northern  States,  Mr.  Fuller  concurs  with 
most  \niters  in  recommending  a  fu)l  southern  exi>osure^  and  if  the 
land  descends  to  the  south,  so  much  the  better.  About  Cincinnati  the 
side  hills  are  genei*ally  selected  by  the  Germans;  but  though  a  side  hill 
may  l)e  a  desimble  location,  other  situations  nearly  or  perfectly  level  are 
considered  ecjually  good.  The  exposure  should  be  southeast,  east,  or 
southwest,  but  never  north  or  west.  Virgil  said,  "Nor  let  thy  vineyard 
bend  toward  the  sun  when  setting;"  which  advice  is  as  applicable  now 
as  it  was  two  thousand  years  ago.  In  selecting  a  location,  the  surround- 
ings must  be  taken  into  account;  if  the  land  has  no  protection  from  the 
north  and  the  northwest,  a  belt  of  evergi-eens  would  prove  a  great  pro- 
tection; it  should  be  elevated  thirty  to  forty  feet  above  streams  or  small 
iwnds  of  water,  to  ob\iate  the  effects  of  early  and  of  late  treses.  Large 
boilies  of  water,  however,  are  not  consideivd  injurious,  as  ihey  absorb 
heat  in  Inrgc^  quantities  in  summer,  and  give  it  off  slowly  in  the  fall, 
affecting  the  suiTOunding  country  materially,  by  preventing  early  frosts, 
111  s])riiig,  (lie  water  being  cold,  the  atmosphere  is  kept  cool  for  quite  a 
distance  ironi  the  shore,  and  vegetation  tlius  prevented  from  starting 
too  early.  Wliere  the  soil  is  sandy  or  gravelh',  it  should  be  enriched  by 
some  orpniic  materials,  as  barn-yard  manure,  muck,  or  leaf  mold. 
Thousands  oi"  acres  of  such  lands  in  the  eastern  States,  now  considered 
almost  worthless,  if  ennVhe<l  witli  the  cheap  matenals  found  in  their 
viciuitv,  wcnikl  make  the  best  vinevards  in  the  countrv.  On  such  soils, 
though  tin*  linnvth  is  not  luxuriant,  the  fruit  is  of  the  richest  quality, 
and  the  land  is  easily  worked,  and  <Iol's  not  retain  an  excess  of  moisture, 
beinu'  llioioii^hlv  inidcrdrained  bv  nature.  Granitic  and  limestone  soils 
are  stron^^  :;i:(l  excellent,  and  the'r  proiH»r  mechanical  condition  is  easily 
accomplished  by  plov/ing  or  tiencliin;^  this  mechanical  texture  of  the 
soil  being  as  im[)ortant  an  elen^eut  as  its  iugiedieuts  in  the  success  or 
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failure  of  its  crops.  Now  soils  are  preferable  to  tlio»e  that  have  beeu 
loiif?  iu  ciiltivatiou,  and  such  as  are  loose  and  friable,  whether  of  loaoif 
sand,  ftTavel,  or  the  calcareous  debris  of  rocky  hill  sides,  are  vastly  bet- 
ter than  clay  or  muck.  Though  the  latter  may  bo  made  somewhat  avail- 
able by  underdrainiug  and  tienchiug,  they  will  generally  prove  onsatis- 
factoiy  iu  the  end. 

After  a  vineyard  is  planted,  suiiicieut  manuring  is  required  to  keep 
up  a  healthy  gix)wth.  Too  much  maniuxj  may  iuci^easo  the  size  of  tli 
fruit,  but  will  injure  its  quality.  It  should  be  applied  ou  the  surface, 
and  worked  in  Avith  a  cultivator  or  hoe;  but  a  plow  ougflit  never  to  be 
admitted  into  a  vineyard.  Frequent  toi)  dressings  are  better  tlian  Lirge 
applications  at  long  intervals;  and  mnk,  unfermeuted  manures  slioold 
never  be  used,  as  they  attect  the  flavor  of  the  fruit  and  the  health  of  tbe 
leaves.  Midching  and  frequent  stining  the  soil  with  the  hoe  will  be 
found  very  beneficial. 

Instead  of  the  very  common  mode  of  mjiking  grape  ti*ellises,  with  wires 
ininuing  horizontally,  which  is  expensive  and  troublesome,  as  the  wires 
expand  and  contract  with  every  change  of  tempeniture,  Mr.  Fuller  recom- 
mends a  trellis  with  horizontal  bars  and  ]>erpendicular  wires,  Unilt 
in  the  following  manner :  Select  posts  of  durable  wood,  four  to  six  inches 
in  diameter,  and  six  and  a  half  feet  long;  set  them  in  the  ground  two 
and  a  half  feet  deep,  in  a  line  with  the  vines,  and  eight  feet  apart,  tiiflt 
is,  if  the  vines  are  at  that  distiince ;  a  post  should  be  placed  between 
each  two  vines,  at  equal  distance  from  each.  AVhen  the  posts  are  8^ 
nail  on  strips,  say  three  inches  wide  and  o  le  inch  thick,  the  lower  strip 
being  placed  one  loot  from  the  ground,  the  other  neiir  the  top  of  tli 
posts;  then  take  No.  IG  galvanized  wire,  and  init  it  on  i>eq>eudicalflrly, 
say  eight  to  twelve  inches  apart,  or  just  where  the  upright-bearing  shoots 
are  to  grow,  twisting  it  around  the  upper  and  the  lower  bar.  Ou  this 
kind  of  trellis  the  arms  of  tlie  vine  should  be  fastened  to  the  lower  strift 
right  and  loft,  either  with  strips  of  leather  tacked  on,  or  tarreil  rope  tied 
loosely  around  the  arm.  As  the  young  shoots  start,  they  can  be  loosely 
tied  to  the  wires  at  any  time  when  necessary. 

Mr.  Fuller  recommends  pruning  the  vines  in  autumu,  as  soon  as  the 
leaves  have  fallen,  particularly  if  the  wood  is  to  be  used  for  proiiagfttion. 
The  vines  should  not  be  cut  quite  back  to  the  buds  that  are  wanted  for 
fniit,  as  the  uppermost  buds  left  for  that  purjwse  are  apt  to  be  winter- 
killed, the  sap  receding  from  the  i)art  which  has  l)een  cut,  leaving  tiw 
end  dry,  and  the  buds  exposed  to  the  severity  of  v»'inter.  Early  iu  the 
spring,  before  the  sap  begins  to  How  rapidly,  the  vines  must  be  gone 
over  a  second  time,  and  these  extra  buds  and  diied  ends  cut  off.  Where 
vines  are  laid  down  in  Avinter,  the  pruning  can  be  completed  at  once; 
no  second  innuiing  is  necessary,  the  covering  of  the  vines  afifordiuga 
protection  from  the  effects  of  both  cold  and  dryness. 

In  regard  to  pruning  and  training,  it  is  not  eonsideredjndidoiisto 
iwarf  our  native  vines  to  that  extreme  to  which  it  is  carried  in  some 
Darts  of  Euroi)e,  but  we  should  sto])  midway  between  it  and  the  wild 
ines  of  our  forests.  Some  refer  to  the  strolling  habit  of  the  latter  as 
ii  example  for  training  the  cultivated  ones;  but  it  is  not  the  wild  vine 
luit  is  under  consideration,  but  imi)roved  varieties,  which  have  parted 
>  ith  much  of  thoir  wild  character.  The  vine  is  one  of  the  most  tractable 
)f  all  fruit-bearing  plants,  and  the  easiest  to  control,  notwithstanding 
s  wild  and  rambling  nature.  Its  natural  growth  is  upright,  in  which 
)sition  the  larger  i)ortion  of  the  ferces  of  the  plant  are  expended  in 
^'^'^cing  a  growth  -^r-^ood  and  leaves,  while  fruit  is  produced  spaiuiglj. 

lln«    vnt^r      .       im  v  'Id  "inp,  -T.^nn|t  fJoCS  nOt  prodUCO  frolt  abuild* 
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iiutJy  till  it  reaches  a  position  where  it  can  spread  out  horizontally  on 
high  trees  or  low  bushes  by  the  water-side,  with  its  clusters  of  finit 
hanging  in  the  shade  underneath. 

These  facts  indicate  several  fundamental  principles :  1.  That,  while 
the  leaves  require  a  full  exposure  to  the  sun,  the  fruit  ripens  fiilly  with- 
out it.  2.  That,  while  the  vine  grows  upright,  it  produces  its  most  vigorous 
growth  of  wood,  but  its  fruit-producing  i>owers  are  not  fully  developed 
until  it  takes  a  horizontal  position.  3.  That  fruit  is  produced  most  abun- 
dantly upon  the  uppermost  branches,  it  making  no  dilierence  whether 
these  upper  branches  arc  on  the  tops  of  lofty  trees  or  on  the  humble 
shrub,  showing  that  height  is  not  necessary,  as  truit  at  fifty  feet  from  Uie 
rarth  is  no  better  than  that  at  five,  other  circumstances  being  equal, 
ft  only  shows  that  the  sap  naturally  presses  to  the  top,  and  forces  out 
fruit-bearing  branches  at  that  point.  4.  The  fruit  is  produced  upon  the 
young,  gi'owing  canes,  and  opposite  to  the  first  few  loaves  that  are 
formed ;  usually  the  fii*st  to  the  third  leaf  will  have  a  bunch  of  ftnit 
opposite :  fruit  is  seldom  produced  beyond  the  fifth  leaf.  This  rule  being 
applicable  to  all  varieties  of  species,  it  is  easy  to  regulate  the  quantity 
of  fruit  at  each  annual  pruning,  by  leaving  a  ceitaiu  number  of  well- 
develoi>ed  buds,  estimating  each  one  at  so  many  bunches  of  fruit. 

The  foregoing  are  considered  the  main  i)rinciples  to  be  observed  in 
pruning  and  training.  Very  intelligible  directions  and  drawings  are 
given  by  Mr.  Fuller  to  illustrate  many  minor  points,  founded  on  long 
and  careful  experiments. 

Grapes  are  frequently  gathered  long  before  they  are  really  ripe,  either 
to  get  them  to  market  early,  or  because  they  appear  to  be  ripe,  when,  in 
fact,  the  ripening  process  has  only  commenced.  Nearly  all  varieties 
change  their  color  fifteen  to  twenty  days  before  they  are  fully  matured ; 
and  as  grapes  must  ripen  before  beuig  gathered,  or  not  at  all,  too  much 
care  cannot  be  given  to  this  ix)int. 

Few  of  our  cultivated  fruits  are  less  damaged  by  insects  than  the 
grape.  It  has  formidable  enemies,  however,  which  have  rapidly  increased 
during  the  last  ten  years,  owing,  chiefly,  to  the  wanton  destruction  of 
those  birds  that  live  mostly  upon  them.  Mr.  Fuller  gives  a  popular 
description,  with  drawings,  of  most  of  the  insects  known  to  be  injurious. 

Our  native  grai>es  are  not  subject  to  many  diseases,  except  in  par- 
ticular localities,  and  these  are  confined  mainly  to  the  fruit.  The  most 
destructive  is  the  black  rot,  the  great  scourge  of  the  western  States. 
The  Catawba  vineyards  about  Cincinnati  have  been  so  seriously  injured 
that  some  cultivators  have  become  discouraged  and  plowed  them  up, 
devoting  the  land  to  other  purposes.  Very  poor  soils,  or  overrich  ones, 
or  heavy,  wet  soils,  where  the  roots  are  immersed  in  stagnant  water, 
may  all  assist  in  developing  disease ;  and  vines  are  often  allowed  to  be 
so  overloaded  with  fniit,  that  they  cannot  remain  healthy  and  vigorous. 
By  many  the  cause  of  the  rot  is  ascribed  to  heavy  dews,  which  several 
lucts  and  experiments  seem  to  justify.  If  such  is  found  to  be  the  case, 
I  preventive  is  readily  applied  by  nailing  a  wide  board  flatwise  on  the 
top  of  the  trellis.    It  is  well  worth  a  trial. 

The  work  closes  with  a  descriptive  catalogue  of  the  principal  native 
urapes  cultivated,  andare\iew,  with  numerous  illustrations,  of  various 
systems  of  pruning  and  training. 

S'lNEYARD  Cii.Tuni:  iMPiiovEn  AND  CiiEAPEXED. — By  A.  du  Breuil,  Paris.  I'ranslated 
by  E.  &  C.  Parlcor,  of  Lonjx^vorth*8  Wino  House,  Cincinnati.  With  notes  and  adapt- 
ations to  American  culture,  bv  John  A.  Warder,  author  of  '*  American  Pomology." 
Cincinnati :  K.  Clarke  &  Co.  1868. 

The  author  of  this  work  is  a  teacher  of  vine  and  tree  culture  in  the 
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Imperial  School  of  Arts  and  Ti'iidcs  in  Finance,  and  has  been  empk^ 
by  the  government  as  a  lecturer  through  the  provinces  of  the  ewpit 
His  book  comprises  details  on  the  choice  of  a  site  for  a  vineyard,  Oe 
selection  and  management  ol*  vines,  and  the  diseases  and  noxious  insects 
to  which  they  ai*e  subject,  closing  with  the  outage.  Most  of  the  authoA 
remarks  on  manures,  pruning,  and  cultivation  have  a  general  application 
in  the  United  States,  as  well  as  in  France.  Still  the  conditions  of  gnpe 
culture  in  the  latter  country  are  so  different  from  those  in  this,  that  the 
chief  valine  of  the  book  arises  from  the  elaborate  and  practical  anuota- 
tions  of  Dr.  Warder,  which  coiiipiise  about  one-thiixl  of  the  volume. 
These  follow  every  leading  suggestion  of  du  Breuil,  and  adapt  bisdirBC* 
tiohs  to  the  state  of  things  in  this  country.  The  culture  of  the  vine  may 
well  receive  the  fostering  care  of  the  French  govern  nient,  in  view  of  its 
importance,  yielding  millions  to  the  state,  and  furnishing  employment 
to  eight  or  ten  millions  of  people.  In  the  wmth  of  Fnuicre,  particolariy, 
it  is  a  very  certain  cro]),  I'equiring  but  little  labor  i-elatively  to  its  net 
protit.  It  has  biinished  fallows,  continuously  occup3'ing  the  whole  ex- 
tent of  country  that  has  a  suitable  climate;  and  is  adapted  to  all  kiuds 
of  soils,  even  those  which  formerly  pi-odueeil  only  useless  thorns  and 
briers.  It  furnishes  labor  at  all  sciusotis,  to  all  ages  and  both  sexes, ami 
requires  but  little  manure,  allowing  the  gieater  portion  to  be  applied  to 
other  crops. 

In  this  country,  after  many  failures  of  the  early  vine-planters  in  at 
tempting  to  acclimatize  the  foreign  varieties  of  grai>es,  the  business  ktf 
at  last  iH^en  started  in  the  right  direction  ;  rapid  strides  have  been  made, 
and  there  is  no  calculating  the  extent  which  our  vineyards  may  embrace 
in  a  few  years.  Energy  and  intelligence,  with  abundant  wealth,  are  cm- 
barked  in  the  business.  New  varieties  ai'e  produced  by  crossing  and 
selecting  the  si)eci(\s  and  varieties  indigenous  to  the  country,  and  dun 
better  adapted  to  our  soils  and  climate;  and  it  would  seem  that soch 
efforts  must  be  crowned  with  jibundant  success. 


Tnnislati'd  IVoiii  tho  Grriiian.  with  Hints  on  the  Pmpagation  and  Geneml  Treatment 
of  AiiKiicjui  Viiih'tiis,  h\  Ilorticola,  (Charles  »Sie(lliof.)  l*2mo.,  I'M  pages.  Keir 
York  :  Oran'ro  Judd  &  Co.     1807. 

Tlie  object  of  tho  author  of  this  work  is  to  popularize  the  resnltsof 
modern  science  ccniooriiing  tho  cultivation  of  the  grape-vine.  He  first 
describes  tho  vine  itself,  with  its  adaptations  to  so  many  different  di- 
mates,  and  Iho  faciliti(*s  with  which  it  produces,  in  the  hands  of  man, 
now  varieties,  which  conlbrin  themselves  to  all  circumstances,  with  thrir 
dillorout  colors,  sizes,  and  qualities.  This  is  followed  by  remarks  on  the 
development  and  structure  of  tho  vino,  the  reasons  for  pruning  and  Uie 
different  niodos  of  doing  it,  training  on  tn^llises,  the  gnipo  disease,  and 
troatinont  ol'  vinos  in jai'(»d  by  fro.sr.  It  has  been  carefully  translated  by 
i\lr.  SicMiliof,  who  has  added  hints  on  tho  propagation  and  general  treat- 
ment of  Aniorican  varioiios,  including  tho  different  modes  of  jiropaga- 
tion  and  hybridii/ation. 

Hardly  :i?iy  other  i>lant  [>  so  v/oll  ada])tod  to  variation  of  management 
a.i  tlit'  ;:r:;])0  viii(\  No  system  of  cultivation  is  absolutely  tho  bestfbr 
aii  rc;iions;  th»»  :-Iiiii;ito  and  nature  of  the  variety  must  be  considered. 
Ail  {iicrh:)ds  an^  >v,:('cc:'!sfiil  to  a  certain  degree ;  *and  of  all  plants,  the 
viiK'  ^ivcs  x\\i^  most  :Mnj)le  reward  lor  tho  care  bestowed  upon  it;  and 
many  a  v;u-}int  .spot  in  a  garden  may  bo  used  for  planting  a  choice  vari- 
ety so  that  it  may  be  turned  to  account. 
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The  too  common  pmctice  of  inexperienced  ciiltivators,  of  stripping  the 
leaves  from  vines  near  the  closters  of  fruit,  to  admit  the  rays  of  the  son 
diiectly  to  the  berries,  is  held  to  be  altogether  wrong.  It  is  suflleient 
when  the  sun  shines  on  the  leaves,  and  the  clusters  are  growing.  This 
is  the  true  and  natural  condition.  No  sugar  can  be  formed  in  the  berry, 
if  tlie  leaves  are  removed,  because  no  oxygen  can  be  eliminate  by  it ;  the 
\)evTy  only  collects  and  prepares  the  sugar  from  an  organic  substance 
formed  Ijy  the  leaf.  Besides,  the  berry  is  often  injured  by  the  direct 
niys  of  the  sun  during  the  hot  days  of  summer. 

•^The  true  i)oetry  of  wine,  its  beautilbl  fragi-ance,  called  the  bouquet 
of  the  wine,  is  the  exclusive  propei-ty  of  the  northern  regions.  The 
wines  of  the  south,  however  rich  in  alcohol  and  sugar,  are  entirely  des- 
titute of  that  bouquet ;  or  they  have  a  common  odor  like  Port,  Madeira, 
Xeit*s,  and  Malaga,  without  "any  peculiarity.^  The  noble  qualities  of 
the  vine  are  thus  set  forth: 

'•  The  gi'a]>e-viiic  is,  pmong  plants,  what  the  horse  is  among  ani- 
mals, one  ot  the  most  precious  boons  nature  has  given  to  man.  It 
follows  him  to  climates  of  a  very  different  character,  and  admirably 
rewards  him  for  all  the  trouble  devoted  to  it.  As  in  the  horse,  every- 
thiijg  ill  the  gTape-vine  is  beautiful  and  noble.  The  delicately -shaped 
leaves,  tbefragraut  blossoms,  the  delicious  grapes,  extend  their  develop- 
ment over  the  whole  year,  except  duiing  the  severe  months  of  winter, 
and  require  uninterrupted  and  careful  treatment  by  the  hand  of  man. 
The  gnii>e-vine  grows  on  the  rocky 'hill  and  in  the  fertile  gjutien^  tniils 
on  the  ground  and  climbs  to  the  roofs  of  houses.  By  trauiing,  it  may 
be  kept  as  a  small  shrub,  or  made  to  cover  a  surface  of  a  thousand  feet. 

''  The  grape-vine  changes  its  character,  and  adapts  itself  in  a  wonderftil 
manner  to  every  country  tliat  afibnls  it  the  necessary  warmth.  The 
diffei-enee  in  the  varieties  is  as  great  as  in  the  various  racers  of  dogs. 
The  heiry  varies  in  size  from  that  of  a  large  pea  to  that  of  a  small  plum; 
its  color' is  gi-eon,  yellow,  flesh-color,  red,  blue,  and  black.  Sweetne49S 
and  acidity  ai-e  mixed  in  the  most  varying  inx)portions ;  its  aroma  is 
unsurpassed. 

*'Tlie  grape  is  decidedly  the  most  noble  of  fruits  j  it  is  sweeter  than 
any  '  wiier,  and  the  admixture  of  a  little  acid  renders  it  exceedingly  deli- 
cious. The  li(|uid  contents  of  the  grape  elevate  it  above  the  apple.  It 
is  the  only  fruit  of  our  climate  whieh  is  drank  rather  than  eaten.  Fi- 
nally, the  lermented  juice  of  the  grape,  the  wine,  prolongs  the  time  of  the 
enjoyment  of  it  for  a  series  of  years.'^ 

Thret:  SnvRoxs  i\  Ei'noPKAN  Vixkyarda:  Treatinfj  of  Vino  Cnltnro;  Vine  Disease 
aiul  ita  Cure;  Wiue-nialviiig,  and  Wines,  red  and  whit«;  and  Wine  Drinking  as 
allect lug  Health  and  Morals. — Uy  W^illiam  J.  Flagg,  12mo.,  3o2  paj^os.  Kcw  Yurk: 
Harper  &.  Brutbcrji.  IbGH. 

Mr.  Flagg  has  spent  three  years  in  the  vineyards  of  Europe,  collecting 
facts  in  all  the  branches  of  vine  culture,  the  manufacture  of  wines,  and 
the  sulphur-cure  for  the  oidiuuj,the  most  formidable  disease  that  attacks 
the  vine. 

The  leading  points  discussed  and  conclusions  reached  are:  1,  That 
long  [)nining,  a:i  ])racticed  in  America,  is  an  efiicient  cause  for  the  decay 
of  our  vines.  2.  The  Vvant  of  dniinage,  especially  in  the  Ohio  valley, 
has  been  equally  injurious.  3.  Theadvantage  of  glowing  vines  on  phiins, 
rather  than  on  hiils,  exeei>t  where  the  quality  obtained  from  hill-grown 
vines  is  such  :io  will  eompenj«ite  for  the  larger  cost  and  smaller  yield. 
4.  Trainnii^  tl:e  vines  in  '•  low  souche,^  (that  is,  by  stump  or  stool,)  with- 
out stakes  or  trellis,  is  probably  better  adapted  to  our  warm  summers, 
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than  the  expensive  metbods  imitated  from  couutiicH  where  jJeaclieBcau 
only  bo  riiM»iied  on  trees  flattened aadfasteued to  the  soathsidesof  bigli 
walls.  5.  11(hI  wiuc  is  preierablo  to  white  as  the  fdtare  beverage  of 
Americans.  0.  The  siilphurciue  is  enth-ely  efficacious  against  the  disease 
of  the  vine,  in  all  its  many  fonns,  if  projxirly  appliecL 

Mr.  Flag^  reached  Bordeaux  in  the  fall  of  186G.  This  city  is  tlie 
(•ommercial  center  of  several  wine  districts,  where  the  famoas  Chateaa- 
morgaux,La  Tom*,  Laiitte,  and  Sauteme  wines  ai*e  boaght  and  sold,  imd 
shi])ped  to  America  at  such  a  protit  that  some  of  Uiem  retail  in  New 
York  at  80  i>er  dozen,  costiufr  in  Bordeaux  only  six  francs,  say  81  20  in 
gold.  One  of  the  lirst  objects  that  aiTested  his  attention  was  the  noWc 
draught  horses  of  Xormandy,  (the  Percherons,)  that  haul  between  three 
and  four  tons  on  their  enormous  drays,  lie  thinks  if  "  wecould  replaceonr 
6,000,000  nags,  of  one  sort  and  another,  with  oue-tbird  of  their  nmnber 
of  a  breed  like  this,  the  2,000,000  would  do  all  the  work,  at  a  great 
saving"  of  food  and  attendance.  This  breed  is  now  being  iutrochioed 
into  this  country. 

Adulterations  of  liquors  ai)pear  to  be  a^  common  in  !Europe  as  in  this 
country,  and  the  author  regit^ts  that  Americans  pay  so  extravagant 
prices  for  ''  pure  French  brandy,"  and  must  oven  then  be  tormented  xrith 
doubts  of  the  genuineness  of  the  article.  On  the  Gironde  he  saw 
vessels  of  every  nationality  after  cargoes  of  claret  and  cognac  One  of 
them  bore  the  flag  of  our  country,  and,  as  he  gazed  on  its  folds,  be 
"knew  it  would  soon  be  waving  proudly  over  a  homeward  bonnd  caigo 
of  as  inferior  liquor  as  Bordeaux  could  ex^wrt."  As  a  table  fimit,  no- 
where in  France,  Switzerland,  or  Germany,  did  he  find  grapes  equal  to 
the  Catawbas  of  the  Ohio  valley  when  in  their  prime. 

He  wa.s  struck  with  the  noble  breeds  of  oxen  used  in  the  vineyards  for 
hauling  loads  of  fruit  to  the  vats.  They  were  thoroughly  trained,  and 
moved  along  in  a  dignifled  manner,  ^'  as  if  they  drew  their  load  of  their 
own  free  will,  and  not  from  any  fejir  of  the  slight  rod  armed  irith  only 
half  an  inch  of  darning  needle,  carried  rather  as  a  guide  than  a  goad, 
by  a  man  who  walked  beside  them  without  blasphemy  or  lond  woras  <tf 
any  kind.  It  means  something,  that  the  French  use  the  word  "conduc- 
tor" where  we  say  '*  driver." 

"Every  ox  wore  a  net  over  his  face,  quite  a  neat  thing  too,  and  adoUi 
that  covered  the  back  and  hung  down  to  the  knees,  which  were  for  pro- 
tection against  insects  that  swarm  from  the  low  lands  of  the  river  border. 
This  highly-esteemed  race  is  the  result  of  kind  and  judicious  treatment, 
as  mucli  as  of  the  rich  pastures  of  the  (Gironde. 

"  In  Ohio  i  could  never  get  an  ox-driver  to  undertake  any  heavy  work 
without  a  fresh  sea-grass  snapper  at  the  end  of  his  short-handled,  ra^ 
snake-looking  whip,  nor  unless  his  own  lungs  were  in  good  order  for 
swearing,  in  one  year  I  received  the  resignations  of  two  good  drivers, 
tendered  solely  because  their  lungs  Imd  given  out.  Both  were  good 
men,  and  really  meant  nothing  but  business  when  they  swore  and 
scourged.  What  breed  of  beast  such  evil  influences  andmde  discipline 
will  produce,  the  future  will  reveal." 

The  consumers  of  French  wines  may  have  their  love  for  the  same 
somewhat  abated  after  learning  some  of  the  processes  of  the  mannfiic- 
tuix3.  At  3Icdoc,  tlie  gra])es  are  heaped  in  a  conical  form  on  the  ^^piessoir,'^ 
and  live  or  six  men,  with  pantaloons  roUeil  up  to  their  knees,  trot  about 
in  a  circle  over  the  grai>es,  to  crush  them.  They  say  no  other  mode  so 
efl'ectually  crushes  the  j)nlp  without  breaking  the  seed;  m  fact,  that  it  i£( 
important  for  tlu^  quality  of  the  wine  that  it  bo  trodden  out  with  the 
naked  feet.    Aiid  in  manufacturing  Burgundy  wine  it  is  necessary  to 


RECENT  AGRICULTURAL   BOOKS.  573 

8tii*  u])  the  liquid  in  the  vats,  so  that  tho  iskins,  seeds,  and  new-mado 
alcohol  may  i)roi>erly  combine  with  their  coloring  matter.  The  whole 
mass  has  to  bo  stirred  up  twice  from  bottom  to  top  during  the  process 
of  feiineutation.  It  requires  four, men  to  do  it  well,  "who  strip  naked, 
and  then  go  into  tho  wine-vat,  and  there,  with  feet  and  hands,  lingers 
and  toes,  turn  over,  stir  about,  and  mix  the  liquid."  Mr.  Flagg  feelingly 
remarks,  "there  might  bo  a  cleaner  way  of  doing  the  thing;  I  don't 
think  there  coidd  be  a  fouler.  ♦  ♦  ♦  i  shall  never  drink  any  more 
Burgundy." 

The  oidium  is  one  of  the  greatest  scoui*ges  of  EuroiMian  \ineyard8 ; 
and  the  time  may  como  when  it  will  be  equally  troublesome  here.  But 
mildew,  rot,  and  red  leaf,  in  other  words,  oidium,  can  be  cured  and  kept 
down,  as  has  been  proved  by  Mr.  Mares,  who  has  published  all  neces- 
sary details  on  the  subject;  Mr.  Flagg  has  translateid  and  incorporated 
into  his  book  the  whole  of  Mr.  M.'s  manual,  which  gives  the  development 
and  characteristics  of  the  disease,  the  properties  of  sulphur,  and  the 
modes  of  applying  it  to  diseased  vines,  with  abundant  evidence  of  its 
complete  efl&cacy. 

The  oidium  was  lirst  observed  in  England  in  1845 ;  since  that  time  it 
has  spread  over  all  Europe,  ravaging  the  \ineyards.  It  generally  attacks 
old  vines,  as  new  ones  are  strong  enough  to  throw  off  all  ailments  for  a 
few  years  after  they  come  into  bearing.  It  is  a  microscopic,  crypto- 
gamic  parasite  that  feeds  on  the  outer  skin  of  all  tho  green  parts  of  the 
plant,  and  on  the  grapes.  The  first  symptom  of  the  development  of 
the  dise<ase  is  the  dull  and  yellow  aspect  of  the  vine ;  the  white  spots 
on  the  shoots,  leaves,  and  fruit,  and  musty  odor,  indicate  the  presence  of 
tho  mushroom  i)arasite  and  its  active  vegetation ;  the  gray  color  on  the 
parts  attacked  shows  the  old  age  of  the  parasite;  and  the  black  spots  on 
the  shoots,  leaves,  and  grapes  are  traces  of  its  mischievous  labors.  The 
stunting  of  the  shoots  and  grapes,  the  curling  and  premature  fall  of  the 
leaves,  the  development  of  inter-leaves,  and  cracking  and  drying  of  the 
berries,  are  consequences  of  the  alterations  to  which  the  exterior  of  their 
tissue  has  been  subjected  by  the  parasites ;  they  lose  their  elasticity  and 
are  ruptured  when  the  interior  parts  come  to  grow.  Flour  of  sulphur  is 
not  only  a  sure  remedy  for  this  disease,  but  has  the  proi)erty  of  stimu- 
lating the  growth  and  fructification  of  the  vine,  communicating  to  it 
Aigor  to  rei)el  the  attacks  of  the  parasite.  It  must  be  thoroughly  ap- 
plied with  a  bellows  or  dusting-box,  so  as  to  reach  all  the  green  suifaces 
of  the  vine,  shoots,  leaves,  and  all  the  fruit,  as  soon  as  the  oidium  ap- 
pears, and  renewed  as  often  as  it  reappears,  perhaps  four  or  live  times 
through  the  season.  -^Vmple  details  are  given  on  all  these  matters,  for 
which  the  reader  is  refened  to  the  book.  Mr.  Mar6s  has  250  acres  in 
vines,  and  often  makes  375,000  gallons  of  wine  in  a  season. 

A  chapter  is  devoted  to  the  important  question,  whether  the  "low 
souche^  or  stump  system  of  cultivating  vines  is  practicable  in  America, 
and  the  aliirmati  ve  is  assumed.  Dear  labor,  cheap  land,  and  an  immediate 
need  for  much  cheap  wine  are  strong  reasons  in  favor  of  it.  The  cost 
of  creating  an  acre  of  vineyard  on  our  old  system,  with  fashionable  vari- 
eties, wire  trc'llises,  and  other  items,  is  between  8600  and  $800,  besides 
the  land,  and  say  $150  more  i)er  annum  for  attendance.  On  the  souche 
method  he  is  of  the  oinnion  the  cost  woidd  not  exceed  oue-thiid  of  the 
preceding.  No  stakes  or  trellises  are  required,  neither  pinching,  rub- 
bing off,  willow-tying,  straw-tying,  nor  leaf-pruning;  but  winter  prun- 
ing only;  and  as  regards  plowing  and  cultivating,  the  same  labor  that 
good  farmers  bestow  on  their  corn-fields  wiU  suflice. 

"An  acre  of  good  sandy  loam,  planted  in  souche  with  Concords  or 
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Ives's  Seedlings,  ought  to  bring  an  average  annaal  crop  of  1,000  ffaUonsof 
wine.''  Full  details,  with  illustrations,  are  given  of  the  mode  of  pkmt- 
ing  iu  souche,  which  persons  going  into  vine-culture  should  coDSolt 
Those  inclined  to  "try  the  experiment  should  be^n  with  varieties wbose 
ioints  are  short,  the  canes  stiff,  or,  what  is  better,  erect  iu  their  groirth, 
and  whose  fruit-buds  are  found  close  to  the  old  stock  or  souche." 

The  plants  uie  set  live  or  six  feet  apart,  aud  iiruned  so  that  at  the 
thiixl  year  the  main  stump  will  be  ten  or  twelve  iucbes  high,  mthlvv 
or  six  braucht^s  spreading  in  all  directions  without  expense  of  stake  or 
trellis,  the  fruit  albo  receiving  the  benefit  of  whatever  heat  is  radiated 
from  the  cMirth. 

TnK  ScuprEiiNONG  GiCAPi: :  Its  History  and  Mode  of  Cnltivation,  with  a  abort  tzeatiiD 
ou  the  manufacture  of  wiue  from  it.  By  J.  Van  Biu'cn,  of  Clark^vUlei  Croofgia.  IGmo. 
50  pages.   Memphis,  1KJ8. 

The  necessity  of  resorting  to  a  more  diversiiied  fiystem  of  industry  in 
the  South  has  awakened  attention  to  some  of  its  hitherto  neglected 
native  productions.  Among  these,  the  culture  of  the  Scuppemoo; 
grape  and  the  manufacture  of  its  wines  are  attractiui?  so  maeh  attentjon, 
that  Mr.  Van  Bureu  has  collected  all  available  information  on  the  sob- 
ject,  which  is  given  in  this  small  treatise. 

The  original  type  of  the  JScuppernong  grape  is  a  native  of  the  sonthen 
Stiites,  and  is  found  growing  wild  from  North  Carolina  to  Florida,  climb- 
ing to  the  tops  of  the  highest  trees.  Its  .appearance,  habits,  wood,  and 
fruit  are  quite  distinct  Irom  all  other  native  varieties,  and  it  is  easily 
known  by  its  small  leaves,  seldom  over  two  or  thi-ee  inches  in  diaxneteT} 
which  are  smooth  and  glossy  on  both  their  upper  and  under  8nrfeoe& 
It  is  too  tender  for  successful  cultivation  noitli  of  the  Potomac,  on,  wher- 
ever the  mercury  falls  to  zero,  it  is  killed  to  the  gronnd ;  but  iu  the 
southern  States  it  is  veiy  hardy,  astonishingly  productive,  and  au  exod- 
lent  wine  grape.  Its  bunches  are  small,  loose,  and  seldom  comiKisedof 
more  than  half  a  dozen  large  hemes,  three-ipiarters  to  one  and  a  quarter 
inch  in  diameter,  llesh  quite  pulpy,  though  when  thorouiifhly  ripe  aud  i 
little  wilted,  the  pulp  dissolves  into  a  sweet,  rich,  aminatic  juice,  witk 
a  musky  scent  and  tlavor.  The  berries  then  leave  the  stem  so  fredTj 
they  cannot  be  picked  in  clusters.  The  vine  is  a  vigorous  grower,  aiw 
the  most  long-lived  of  the  grape-family. 

The  8cup])ernong  is  i)ropagated   by  layers  only,  and  will  not  grow 
from  cuttings,  either  in  the  oi>en  giound  or  under  glass  with   bottom 
heat.    The  rooted  layers  are  i)lanted  in  a  vineyard,  thirty  feet  apart 
each  way,  by  the  side  of  posts  seven  feet  high.    When  the  Vine  reaches 
the  top  of  a  i)ost,  four  other  iK)sts  are  set  of  the  same  height  as  the  one 
to  which  the  vine  is  tied,  at  a  distance  of  ten  feet  from  one  another,  form- 
ing a  square  to  (hat  to  which  the  vine  is  tied  in  the  center.  On  the  topa 
)f  the^e  posts  are  fastened  four  rails  from  one  to  the  other.    Ou  thc9e 
-ails  are  placed  sawed  sti  ips  an  inch  or  two  thick,  by  three  wide,  and  a 
oot  apart,  on  which  the  branches  of  the  young  viiie  are  trained  for  a 
ciir  or  two,  when  it  will  need  no  further  care.    The  vine  must  not  be 
permitted  to  get  into  a  thi<!k  or  tangled  mass  on  ihe  arbor,  hi  which 
•Hse  the  interior  wood  dies  for  want  of  sun  and  air.    As  It  grows  to  the 
•Iter  edge  of  the  arbor,  another  row  of  iwsts  is  set  ten  feet  iroin  tlie 
•'*»ers,  with  rails,  thus  extending  the  arbor  as  required. 

t  is  claimed  that  the  Scu|)p(»rnong  is  singidarly  exempt  fVom  diseaw, 
■•ildew,  or  rot,  ai  ^  "'^om  the  attacks  of  insects.  Its  pTodnctiveness  ia 
•  >»»'»st  incredib.,  ^ixyearsold  transplanted  vines  frequently  yield 
.    -  ""i»ih*^iv  -^'Wi    .1    'lo'Av  trnnpiva  iff#»r  iviiu^ji  thcy  coutiuoe  to  doulde 
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ill  <^|iuintity  for  several  years.  Vines  ten  years  old  have  been  known  to 
yield  tliirty  to  fifty  bush<»ls  i>er  vine.  A  large  vine  near  Mobile,  thought 
to  be  Olio  hundred  years  old,  is  said  to  have  produced  moi^e  than  tvvo 
hundred  bushels  in  a  season.  There  are  many  other  apparently  well- 
authenticated  cases  of  extraordinary  fruitfulness.  Of  coiurse,  such  a 
grape  will  produce  a  hu'ger  amount  of  fruit  and  wine  per  acre  than  any 
other  known  variety. 

The  Juice  of  the  Scuppemong  has  a  natural  tendency  to  make 
an  elTervescing  or  foaming  wine,  and  with  proper  treatment  also  a 
rich  and  delicious  still  wine.  For  either  kind  the  grapes  must  be 
fully  ripe,  which  is  known  by  their  becoming  a  little  wilted  and  of  a 
yellower  (^olor  than  when  eatable.  After  the  gra]>es  are  crusheil  be- 
tween rollorjs,  the  juice  is  strained  as  it  comes  from  the  press  into  clear 
oak  barrels,  and  a  i)int  of  brandy  (distilled  from  the  juice  of  the  Scup- 
pemong) or  a  pound  and  a  half  of  crystallized  sugar  added  to  each 
gallon  of  juice.  The  barrels  should  be  tilled  full,  so  that  all  tilth  may 
work  out  at  the  bung-hole,  w  hich  must  remain  open  for  two  WTeks.  At 
that  period,  if  sugar  is  used,  the  bungs  must  be  put  in  tight;  but  if 
brandy,  the  barrels  ^houUl  be  immediately  bunged  up  when  it  is  added. 
A  good  cellar  is  indispensable,  in  which  to  place  the  bands  of  juice,  to 
prevent  acetous  fermentation  from  the  changes  of  the  atmos])here.  In 
February  or  March  following,  the  wine  is  to  be  racked  of!"  into  clean 
cask^  ;  and  that  intended  for  chami)agne  into  extra  strong  bottles,  add- 
ing to  each  a  table-siK)onful  of  the  Ix^st  claiified  sugar ;  the!i  cork  and 
place  the  bottles  in  a  cool  cellar,  bottom  upward,  undistuibed  till  the 
beginning  of  July.  During  this  time  a  second  fermentation  Uikes  place, 
depositing  a  sediment  in  the  necks  of  the  bottles,  requiring  some  care 
and  skill  to  remove.  Each  bottle  should  be  carefully  taken  up,  keeping 
it  inverted;  untie  the  fastening  to  the  cork,  take  it  out  suddenly,  and 
instantly  recork  it.  This  will  blow  out  all  the  sediment  and  a  smaU 
amount  of  wine  with  it.  The  bottles  should  have  been  filled  to  within 
an  inch  of  the  cork,  so  that  they  will  be  sufiBciently  full  after  the  setli- 
ment  has  been  removed  ;  then  recork  with  new  corks,  driven  in  with  a 
mallet  and  wired  or  tied,  and  placcnl  in  racks  on  their  sides,  with  their 
corkfc  exposed,  so  that  any  leak  can  be  detected  and  remedied  with  new 
corks. 

In  France  the  manufacturers  of  sparkling  wine,  in  other  districts  than 
Champagne,  have  to  increase  its  etiervescence  by  mixing  with  it  the 
wine  grown  in  Cham])agne,  which  is  a  natural  sparkler.  Mr.  Flagg,  of 
Cincinnati,  himself  an  experienced  wine-grower,  in  his  "Thit*e  Years  in 
European  Vineyards"  exi)ressea  the  opinion  that  the  Scuppernong  is  as 
good  a  natural  sparkler  as  is  needed  in  this  country. 

It  it  stated  in  the  Carolina  Farmer,  on  the  authority  of  Mr.  O.  W. 
Page,  a  successful  manufacturer  of  Scuppemong  wine,  that  before  the 
rebellicn  a  large  part  of  the  yield  of  the  vines  in  the  Pamlico  and  the 
Albemarle  regions  was  collected  in  expressed  juice  by  Mr.  Long\vorth'8 
agents,  to  impart  llavor  and  a  bouquet  not  otherwise  attainable  to  his 
ct.'lcbrated  Cincinnati  wines. 

To  make  a  line  still  wine,  it  must  be  racked  off  in  February  or  IMarch, 
into  clean,  sweet  barrels,  and  a  pint  of  Scuppernong  brandy  added  to 
each  gallon:  the  bung  sliould  be  leit  loose  for  two  weeks,  so  that  the 
slight  amount  of  gas  formed  during  the  second  fermentation  may  pass 
oii";  then  hung  uj)  tight;  and  at  the  end  of  a  year  you  have  a  tine  aro- 
matic wine,  of  a  delicious  llavor  and  bouquet. 
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Tiir  AVinkOIakkk's  Mani-ai..     15y  Charks  Reomclin,  aathor  of  tho  Vine-BrwKT'* 
Muiiuiil.    12:^  ])a<;i-s.    Ciuoiiiiiat  i :    KolxTt  Clarke  &  Co.     1868. 

Mr.  Recmt  lin  has  Ix^en  a  practical  winc-fjrower  at  Cinciimati  for  many 
years,  and  has  j:fiven  in  this  treatise  the  result  of  bis  oavii  exi>crienceiii 
the  business,  as  avcII  as  the  most  relial)le  information  from  receut  foreign 
publications. 

It  covers  the  whole  subject  from  tho  ripening  of  tho  lO^pes;  ther 
])icking  and  culling;  inashin«j:;  management  of  the  must;  fermentation; 
bottling;  manulacture  of  sparkling,  frozen,  and  spiced  Trines  j  wines  from 
other  fruits  than  the  grape;  imitation  and  artificial  wines,  with  remedift* 
for  their  various  ailments,  &c.  Jt  is  written  in  a  clear,  intelligible  style, 
meeting  the  wants  of  the  household  rather  than  the  wine-shop,  and  sog- 
gests  all  the  i)roper  uses  ol'  grapes,  and  their  refuse,  in  accordance  with 
the  general  economy  of  rural  practice.  To  give  i)ermanence  to  the  pro- 
duction of  wine,  and  to  improve  its  quantity  and  quality,  it  is  important 
that  wine-growers  should  be  well  accpiainted  w^ith  all  the  ruling  fecfe 
tools,  and  manipulations  of  the  business. 

Mr.  Eeem(?lin  advo(!ates  the  proi)er  and  reasonable  use  of  wines,  and 
thinks  they  have  civilized  far  more  people  than  they  have  hratalized, 
and  that,  in  fact,  very  few  l)arbarians,  but  all  civilized  i)eople,  use  them. 
Whiskey,  the  emblem  of  l)rutality,  has  unfortunately  become  our  na- 
tional liquor,  which  he  hopes  will  be  displaced  by  a  more  general  use  of 
native  wines.  II(^  says  that  after  all  wine  is  but  a  liquid  in  which  the 
substance  of  the  fruit  is  i)resented  to  man  in  a  more  concentrated,  mow 
easily  i)reserved  and  housed,  and  more  digestible  form.  "That  abases 
have  grown  u]),  and  that  what  was  originally  introduced  for  purposes 
of  nutrition  has  become  a  means  of  i)leasure  on  festive  occasions,  and 
also  of  dissipation  and  intoxication,  is  no  argument  against  the  propiiety 
of  wine-making.  For  if  the  liability  to  abuse  would  be  groond  against 
the  use  of  human  aliments,  there  is  nothing  so  sacred  nor  so  profile 
but  that  it  might  then  be  forbidden.  Human  life  must  not  be  dwaiftd 
into  the  minimum  to  which  such  asceticism  would  reduce  it;  on  the  con- 
trary, we  must  strive  for  that  maximum  of  enjoyment  which  is  consist- 
ent and  in  harmony  with  our  peculiar  natural  necessities.  Physicd 
graLucation  is  not  in  itself  vice,  nor  is  mere  abstinence  virtue.  Man 
stands  highest,  morally,  wherever  he  i)roduces  and  consumes  the  great- 
est amount  of  those  ])hysical  means  which  are  necessary  and  proper  for 
his  own  existence  and  tluit  of  his  posterity.  An  experience  backed  bj* 
habits  historically  recorded  for  at  least  four  thousand  years,  has  entered 
wine  in  the  list  of  necessary  and  proper  means  of  subsistence  for  homan 
beings,  and  we  have,  therefore,  no  h(?sitancy  in  doing  our  share  toward 
facilitiiting  wine-i)roduction  as  well  as  wine  improvement.  •  •  • 

"  A  glass  of  wiiu\  cider,  or  other  fruit-wine,  is  exactly  the  food  suita- 
ble to  a  tired  condition.  It  furnishes  that  which  rexjuires  least  work 
from  the  stomach  for  assimilation.  It  does  it  quickly,  which  is  a  great 
consideration,  and  it  satisties  the  more  interior  parts  of  the  system, 
which,  ther(»lor(*,  cease  to  importune  the  stomach.  Wines  are  better 
than  (listille<l  alcohol,  because  they  contain  more  of  the  ingredients  n^ 
cessary  for  tlie  human  system,  in  the  vegetable  acids,  salts,  ethereal  oik, 
and  nitrogenous  substances,  and  proportionally  less  alcohol,  and  that  in 
a.  less  stimulating  form. 

*'The  reader  will  now  be  able  to  discriminate  between  aitroperand 
an  improper  ns(»  of  wines.  When  emi)loyed  in  aid  of  other  food,  and 
used  NviiJi  it,  it  is  proi)er;  while  using  it  as  the  principal  or  only  aliment, 
or  worse  still,  as  a  daily  or  hourly  stinuUant,  it  is  improper." 
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Field,  Fokest,  axd  G^uiden  Botany  :  A  simple  Introduction  to  the  Common  Plants 
of  the  United  States,  cast  of  the  Mississippi,  both  wild  and  cultivated.  By  Asa 
Gray  Fisher,  Professor  of  Natural  History  in  Harvard  University.  12mo.y  386  pages. 
New  York :  Ivison,  Phinney,  Blakeman  &  Co. 

This  book  is  intended  to  furnish  botanical  classes  and  beginners  gen- 
erally with  an  easy  introduction  to  the  plants  of  this  country,  the  culti- 
vated as  well  as  the  native  species,  and  to  provide  cultivators,  gar- 
deners, and  amateui's,  and  all  who  are  fond  of  flowers,  with  a  simple 
guide  to  a  knowledge  of  their  botanical  names  and  structure.  Within 
the  compass  of  about  350  images  will  be  found  brief  botanical  descrip- 
tions ot  2,G50  species,  belonging  to  947  genera.  It  thus  sui)plies  a  gi'eat 
want  to  botanists  and  botanical  teachers,  whose  only  recourse  in  such 
cases  heretofore  has  been  a  botanical  library  beyond  the  reach  and 
means  of  many  students.  The  book  has  been  brought  witliin  tbc 
proper  compass  by  compact  printing,  the  rigid  exclusion  of  all  extra- 
neous and  unnecessary  matter,  by  concise  and  simple  language,  and  by 
the  omission  of  obscure,  insignificant,  or  rare  plants,  which  students 
will  not  be  apt  to  examine,  or  which  arc  quite  too  difiicult  for  beginners. 

PiiACTiCAL  Floriculture:  A  Gnido  to  the  Successful  Cultiv«itiou  of  Florists'  Plants, 
for  the  Amateur  and  Professional  Florist.  By  Peter  Henderson,  author  of  "  Garden- 
ing for  Profit."     12mo.,  250  i>ages.     New  York:  Orangii  Judd  &  Co.     IHCH. 

Hitherto  most  of  our  books  on  horticulture  liaAC  been  mainly  com- 
piled from  English  writers,  and  are  really  of  no  great  value  in  our 
country.  Mr.  Henderson  has  cut  loose  from  all  foreign  authorities,  and 
gives  the  methods  of  his  own  successful  practice.  Many  of  his  views 
will  be  considered  radical  by  the  old  school  of  foreign  gardeners,  but  he 
points  to  the  results  of  his  methods,  and  lets  others  judge  whether  or 
not  they  are  worthy  of  imitation.  The  book  comprises  full  instructions 
for  laying  out  ornamental  grounds,  lawns,  and  gardens;  the  manageihent 
of  cold  Irames  and  hot  beds ;  the  construction  of  green-houses  and  the 
modes  of  heating ;  the  propagation  and  culture  of  hardy,  tender,  and 
bulbous  plants;  the  tasteful  construction  of  bouquets  and  hanging 
baskets ;  remedies  for  injurious  insects,  with  lists  of  the  most  desirable 
plants  for  out-door,  green-house,  and  stove  or  hot-house  culture,  closing 
with  a  diary  of  actual  operations  in  his  green-houses  and  gardens  for 
every  day  in  the  year  18G7-'G8. 

To  show  the  public  appreciation  of  the  trade  of  commercial  florists 
about  our  large  cities,  it  may  be  mentioned  that  in  New  York,  during 
winter,  the  common  price  for  a  handsome  rose-bud  is  twenty-five  cents, 
and  the  same  for  a  dozen  violets ;  while, camelias  Aary  from  one  dollar 
each,  when  scarce,  to  twent;^ -five  cents,  when  plentiful ;  and  at  Christ- 
mas and  New  Years  the  latter  are  frequently  sold  at  two  to  three 
dollars  eacli ;  common  hand  bouquets  range  from  fifty  cents  to  five  dol- 
lars ;  extra  lino  ones,  ten,  fifteen,  and  even  twenty  dollars  each ;  baskets 
of  cut  llovrcrs,  tive  to  twenty-five  dollars;  bouquets  for  refreshments  and 
dinner  tallies,  live  to  fifty  dollars,  sometimes  one  hundred  dollars; 
and  on  one  groat  occasion  a  florist  is  said  to  have  fiunished  three  thou- 
sand dollars'  v»  orth  of  bouquets,  vrreaths,  and  other  fioral  decorations  for 
a  private  cntortainment;  and  orders  for  two  hundred  to  three  hundred 
dollars  on  sucli  occasions  are  not  unfrequent.  Funeral  ornaments  are 
also  an  inii^ovtant  branch  of  the  fiorist's  trade,  wTcaths,  crosses,  anchors, 
and  otlier  lloral  cinbleins  being  now  in  common  use,  among  the  better 
class  of  societ y,  to  the  amount  of  a  hundred,  and  even  a  thousand  dollars, 
for  a  single  funeral.  This  floral  business  in  New  York  now  amounts  to 
himdreds  of  thousands  of  dollars  annually. 
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Mr.  IleiidcTRon  lias  views  of  his  owii  on  many  of  the  old  dogmas  of 
foreijin*  jTiirdeners,  and  ai)peal8  to  bis  success  for  tbeir  correctiie&s. 
For  instance,  some  l^n^lisb  authorities  call  for  uiucteeu  diflerent  kinds 
of  soil  for  i^ottin^  phuits.  lie  simplifies  matters  by  having  one  lai^ 
heap  of  potting  soil,  composed  of  only  two  ingrcdients — rotted  sods  fit>!a 
a  loamy  i)asturc  and  rotted  refuse  hops  from  the  breweries,  in  tlie  pro- 
portion of  two  of  the  sods  to  one  of  tlie  hops;  if  the  latter  are  not 
attauiable,  thoroughly  rotted  horse  or  cow  manure,  or  leaf  mold  from 
the  woods,  will  do  nearly  as  well.  From  this  mold-heap  vigorous  ]>lants 
of  every  description  are  grown  and  llowered  with  conii)lete  8Utce» 
Special  soils  have  less  to  do  with  the  healthy  growth  of  i)lants  than  the 
proper  application  of  heat  an<l  moisture.  Another  dogma,  that  rain  or 
soft  water  is  necessary  in  watering  plants  in  green-houses,  he  scouts 
emphatically;  s<une  of  ins  green-houses  are  watered,  summer  aud^vinter. 
from  a  deei^well  of  the  hardest  water  at  an  average  temperature  of  4(F, 
and  some  from  cisterns  filled  from  their  roofs,  without  any  perceptible 
diflt'ernute  in  the  growth  or  healthiness  of  his  plants.  He  also  contends 
that  the  tinu»-honored  ])ra(rtice  of  i)lacing  potsherds,  chips,  charcoal, 
oyster  shells,  &c.,  in  the  bottom  of  pots  to  facilitate  diuining,  is  wrong 
in  theorv'  and  p^^ifectly  useless  in  ])ractice,  as  the  esc^ape  of  moisture  (V 
draining  from  fiower  pots  takes  i)lace  almost  entirely  from  the  porons 
sides  ot  the  pot,  which  should  never  be  glazed,  lie  has  dispensed  with 
the  *' draining"  of  Uower  ])ots  for  fifteen  years,  and  in  that  time  bas 
raised  millions  of  ])lanls,  which  have  not  seemed  to  suffer  ix*om  thisd^ 
viation  from  the  old  orthodox  system.  In  his  annual  importation  ot 
English  novelties  the  Uower  i)ots  always  come  filled  one-third  ftdl  with 
the  inevitable  potsherd,  «S:c.  The  hole  in  the  bottom  of  the  pot  should 
bo  stoi)ped  with  a  chi]),  or  whatever  is  at  hand,  not  for  the  purpose  of 
drainage,  but  to  prevent  the  soil  from  shaking  out. 

]Mr.  Henderson  also  ])rotests  against  the  generally  received  notion 
that  plants  in  parlors  or  sleeiung-rooms  are  iujiu^ious  to  health.  Physi- 
cians may  eorreelly  asseit  tliat  plants  give  out  carbonic  acid  g^ 
yet  that  it  is  <'mitted  in  sufiicient  (pianlities  *'to  allect  our  health  uithc 
slightest  degr(H»  is  utter  nonsense.-'  in  proof  of  this,  ho  says  there  is 
no  h(»althier  class  of  men  to  lu^  found  than  greenhouse  ojHirators,  many 
of  whom  are  shut  u\)  in  their  hon.ses  all  day  and  a  large  part  of  the 
night  in  \wnter,  which,  from  their  warmth,  have  to  serve  as  sitting'- 
rooms,  and  fre(|U('ntly  as  their  bed-rooms.  For  three  winters  Mr.  Hen- 
derson himsi'lf  had  cliarge  of  a  hot-house  rank  with  tropical  vegetation, 
and  slept  on  the  fioor,  just  the  place  to  iidiale  the  gas,  if  there  had  been 
mueh  to  inhale,  withcmt  (he  least  injury  to  his  health. 

Tlie  tasteful  arrangement  of  eut  llowers  for  decorative  purposes  is 
quite  nn  art.  ''The  simj)h»st,  easiest,  and  commonly  the  most  desirable 
nieliiod  is  to  arrange  tiiem  in  vases,  tlie  more  loosely  and  uucoufined 
the  beitei".  Crowding  is  ])articularl,v  to  be  avoided,  and  to  nccomplisb 
this  readily  a  good  basc^  of  greens  is  riMpiired  to  keep  the  flowers  apart 
This  tilling  up  is  a  very  impiutant  part  in  all  bouqiu^t-making,  and  the 
negleirt  of  it  tlie  greatest  stumbling  block  of  the  uninitiated.  Both  spiked 
jind  (ln)oi)ing  llowers,  with  branches  and  sprays  of  delicate  green,  are 
in(lis])cns:il)l(*  to  ih(^  <^T:icc  and  bi^uity  of  a  vase  bouquet.  To  prcser\'e 
the  iinlivitlnality  of  llowers,  which  is  of  the  greatest  imi)ortajice,  the 
]»laciii;,^  together  of  those  oi'  similar  size  and  form  ought  to  be  avoided. 
Thus  jIeliotrop(^,  Ste\'i;i,  IOni>atorium,  or  Alyssum,  wiien  combined,  lose 
their  disiinctive  beauty;  but  ii'  placed  in  juxtaposition  to  larger  flowers, 
and  those  of  other  forms,  iheir  beauty  is  heightened  by  contrast.  Asa 
rule,  small  llowers  .-!i;>ul<l  never  be  massed  together.     Latge  floods 
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with  pfreen  leaves  or  branches  may  be  used  to  advantage  alone,  but  a 
judicious  contrast  of  forms  is  most  effective. 

"Nothing  is  so  strikingly  beautifiil  on  a  refreshment  table  as  a  hand- 
some center-piece  of  flowers.  All  the  airy  castles  of  the  confectioner 
are  passed  over  by  the  eye,  which  is  at  once  arrested  and  refi-eshed  by 
the  brilliant  beauty  of  the  products  of  the  garden  or  conservatory :  and 
we  Avonder  how  any  person  of  taste,  who  possesses  the  means,  should 
ever  fail  to  have  flowers  on  his  table  when  entertaining  friends.  Con- 
sidering the  efiect,  flowers  on  the  table,  like  plants  in  the  garden,  are 
certainly  the  cheapest  of  ornaments.  There  are  those  who  would  have 
nothing  upon  their  tables  but  what  they  can  eat  or  drink  5  like  a  gen- 
tleman who  once  employed  the  writer  of  this  to  lay  out  a  new  garden, 
and  objected  to  having  roses  planted  by  the  fences,  saying  very  earnestly: 
^  Ah,  yes!  I  suppose  they  are  very  pretty,  but  then,  you  see,  we  couliii't 
get  anjihing  from  them  to  eat.  Guess  we  won't  have  any  of  them 
things.'  Luckily  for  the  well-being  of  humanity,  such  desperately  prac- 
tical men  are  not  very  numerous." 

The  Book  OF  Evergreens:  A  Practical  Treatise  on  the  Coniferas  or  Cono-l>earing 
Plants.  By  Josiah  Hoopes,  member  of  the  Academy  of  Natural  Sciences  of  Phila- 
delphia.    12mo.,  4Ii5  pages.    Illustrated.    New  York  :  Orange  Judd  &  Co.,  1868. 

This  is  the  first  complete  American  work  on  conifers  that  gives  a 
description  of  all  the  different  species  and  varieties  that  will  endure  the 
climate  of  the  middle  States.  It  is  written  with  an  earnest  love  of  the 
subject,  and  comprises  not  only  the  result  of  the  author's  own  practical 
experience,  but  the  latest  information  from  European  writers.  It  may 
bo  relied  upon  as  a  standard  authority,  and  will  prove  invaluable  to 
persons  in  making  a  selection  of  evergreens  for  their  grounds. 

An  introduction,  giving  a  general  description  of  the  most  remarkable 
cone-bearing  plants,  is  followed  by  practical  directions  on  the  proper 
soil,  and  mode  of  planting  them,  their  propagation,  pruning,  and  after- 
culture; the  management  ofevergreen  hedges,  the  situation  and  selection 
of  varieties,  with  a  strict  scientific  as  well  as  popular  description,  in 
which  the  history,  uses,  and  associations  of  the  various  pines,  larches* 
fli's,  hemlocks,  yews,  cypresses,  cedars,  and  the  new  conifers  lately  brought 
into  notice  by  zealous  collectors,  are  told  in  an  attractive  manner. 

The  surpassing  beauty  of  the  California  pines  is  unexcelled,  and  some 
of  the  gi^andcst  specimens  of  evergreens  in  the  world  have  been  discov- 
ered in  the  valleys  of  the  Rocky  Mountains,  and  in  the  northwest 
parts  of  North  America,  along  the  coast,  from  the  latitude  of  forty-three 
to  lifty-two  degiees.  The  size  of  some  of  these  trees  is  immense,  the 
Dougias  Spruce  {Abies  Douglasii)  ranging  from  one  hundred  and  fifty 
to  two  biindred  feet  in  height,  and  two  to  twelve  feet  in  diameter.  But 
the  *xiv'dt  tivc  of  California  {Sequoia  gigantca)  is  the  giant  of  all  forests;  it 
is  very  abundant  on  the  western  flanks  of  the  Sierra  Nevada,  latitude  36^ 
or  .'>7^.  Professor  Brewer  describes  one  as  being  two  hundred  and  seventy- 
sLx  feet  high,  and  thirty-five  feet  in  diameter.  They  impart  a  grandeur  to 
the  scenery,  where,  in  some  places,  a  hundred  trees  can  be  seen  at  once, 
over  liftecMi  feet  in  diiinieter,  covered  with  the  richest  foliage.  Furthei 
uortli,  still  larger  trees  are  found,  whicli  are  the  wonder  of  the  botanical 
world.  IJayard  Taylor,  after  a  graphic  account  of  the  immense  size  of 
these  vegetable  ,uiinits,  desciibes  the  felling  of  one  of  the  largest  speci- 
mens, a  mass  of  solid  wood  ninety  feet  in  circumference,  which  was  per- 
formed ])y  two  sets  of  hands,  with  the  aid  of  two  long  pump  augers: 
"After  Ji  steady  labor  of  six  weeks  the  thing  was  done,  but  the  tree 
stocxl  uMn.oved;  so  straight  and  symmetrical  was  its  growth,  so  immense 
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its  weight,  and  so  broad  its  base,  that  it  seemed  unconscious  of  its  own 
annihilation,  tossing  its  outer  branches  derisively  against  the  mountain 
winds  that  strove  to  overthrow  it.  A  neighboring  pine  of  giant  size iras 
then  selected,  and  felled  in  such  a  way  as  to  fall  with  full  force  against  it 
The  top  shook  a  little,  but  the  shaft  stood  as  before;  finally  the  spoilers 
succeeded  in  driving  their  wedges  into  the  cut.  Gradually  and  irifli 
great  labor  one  side  of  the  tree  was  litited;  the  line  of  equiUbriiun  was 
driven  nearer  and  nearer  to  the  base;  the  mighty  mass  poised  for  a  mo- 
ment, and  then, with  a  great  rushing  sigh  in  all  its  boughs,  thundered  domi 
The  forest  was  gi^ound  to  dust  beneath  it,  and  for  a  mile  aromid  the 
earth  shook  with  the  concussion. 

"According  to  the  annual  rings,  the  age  of  this  tree  was  3,100  j-ears, 
and  it  contained  250,000  feet  of  timber.  The  stump  is  now  used  for  a 
ball-room,  and  the  trunk  for  a  bowling  alley.  Dr.  Bigelow  says  of  this 
sx)ecimen,  that  it  required  thirty-one  of  his  paces,  of  three  feet  each,  to 
measure  thus  rudely  its  circiunference  at  the  stump;  and  the  mere  fell- 
ing of  it  cost,  at  California  prices,  $550.  When  we  consider  the  sublime 
proportions  of  these  wonderfid  i)roductions  of  nature,  all  other  trees 
sink  into  perfect  insignificance.  Just  imagine  a  man  on  horsebackridiiig 
a  distance  of  seventy-live  feet  in  the  hollow  of  a  tree,  and  cmergingfirom 
a  knot-hole  in  the  side." 

Two  specimens  of  this  Avonderful  tree  are  growing  in  the  public  grounds 
at  AVashington ;  one  in  front  of  the  Agricultural  Department,  the  otherio 
the  yard  of  the  Department  of  the  Interior,  where  it  has  flourished,  unpro- 
tected, for  several  years.  A  plank  seven  and  a  half  feet  wide,  of  one  vari- 
ety of  this  tree,  brought  from  California,  and  wTOught  into  a  handsome 
table,  is  in  the  museiun  of  the  Agiicultural  Department.  Tlie  woodisrf 
a  red  color,  fine  and  close-grained,  admitting  of  a  high  polish. 

The  Noble  Silver  Fir  {Abies  nobilis)  is  also  a  magnificent  production 
of  our  hemisphere,  growing  two  hundred  feet  high,  on  the  Shasta  Moun- 
tains. Downing  described  a  specimen  to  be  seen  in  the  arboretum  at 
Chatsworth,  England,  some  forty  feet  high,  of  extremely  elegant  propor- 
tions, and  beauttliil  in  shape  and  color. 

The  Great  Silver  Fir  {Abies  grandis)  is  another  superb  tree,  from  Cali- 
fornia. It  is  foimd  on  the  banks  of  Fraser's  Eiver,  two  hundred  and 
eighty  feet  high,  and  live  feet  in  diameter,  presenting  a  tall,  naked  sliaft 
of  one  hundred  feet  before  branching.  Mr.  Hoopes  has  grown  this  in 
his  gi'ounds  at  West  Chester,  Pennsylvania,  for  ten  years,  in  the  open 
air,  entirely  iuii)rotected,  where  it  has  Avithstood  the  most  severe  cold 
and  intense  heat,  with  mivarying  success,  and  says  no  one  of  the  nev 
and  rare  conifers  tiiat  he  has  tested  exceeds  this  in  his  estimation.  There 
are  many  other  specimens  of  conifers  on  the  western  slope  of  the  Bo(^' 
Moimtains  that  are  unsuri)assed  in  size  and  beauty. 

Mr.  Hoopes  clost^s  his  instructive  and  interesting  work  with  notices  of 
the  best  collections  of  conifers  in  the  Union. 

Popular  Deciduols  and  Ever(juei:n  Trkes  and  Shrubs  for  Plantisg  ik  Parks, 
Gardens,  Cemeteries,  &c.  By  F.  U.  Klliott,  Landscape  Gardener  and  Pomologist. 
Author  of  *' Wcstorn  Fruit  Book,"  «S:c.  J*.Jino.,  1*25  pages.  New  York:  P.  W.  Wood- 
ward, 18C8. 

The  great  attention  i)aidin  the  last  few  years  to  planting  out  trees  and 
shrubs  in  public  and  private  grounds,  coiuitry  roads,  and  tho  streets  ot 
cities,  has  created  a  demand  for  a  piTictical  treatise  on  tho  subject.  Mr. 
Elliott  has  given  this  work  to  the  public,  describing  the  promi- 
nent habits  of  the  leading  evergreen  and  deciduous  trees  and  shrobs, 
with  their  proper  soils,  exposition,  and  their  landscape  effect.    The 
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deciduous  trees,  a  rich  collection  of  the  maples,  magnolias,  larches, 
oaks,  lindens,  elms,  birches,  &c.,  as  well  as  several  weei)ing  varieties  of 
the  willow,  ash,  elm,  and  other  trees,  are  first  described,  and  their  peculiar 
management  set  forth.  Two  chapters  are  devoted  to  the  evergreen  trees 
and  shrubs,  which  are  becoming  more  highly  appreciated  every  year, 
since  it  is  ascertained  that  they  can  be  transplanted  about  as  safely  as 
deciduous  trees.  Fifteen  varieties  of  the  pine  are  described,  as  well  as 
several  firs,  spruces,  and  cedars,  including  the  mammoth  red  tree  of  Cali- 
fornia, (the  Sequoia  gigantea,)  whose  average  height  in  its  native  locality 
is  two  hundred  feet,  quite  straight  and  clear  of  branches  to  the  height 
of  sixty  or  seventy  feet.  It  grows  rapidly  in  almost  any  soil,  and  may 
yet  become  a  valuable  timber  for  planting  in  the  South  and  West.  The 
remainder  of  the  book  is  devoted  to  the  various  ornamental  shrubs  with 
which  our  country  abounds.  In  planting  shrubs,  besides  understanding 
what  soils  and  situations  are  the  best  for  their  luxuriant  growth  and 
development,  cultivators  are  reminded  that  flowers  continue  but  a  short 
])eriod  in  comparison  with  the  duration  of  the  leaves,  and  therefore  the  more 
permanent  pictureshouldbeexecuted  by  judiciously  contrastingthe  green. 
Even  the  effect  of  perspective  may  be  considerably  increased  by  the 
proper  arrangement  of  hues.  Shrubs  the  leaves  of  which  are  of  a  gray  or 
bhieish  tint,  when  seen  over  or  between  shrubs  of  a  yellowish  or  bright 
green,  will  seem  thrown  into  the  distance.  Those,  again,  with  small  or 
tremulous  leaves  should  wave  over  or  before  those  with  large,  broad,  fixed 
foliage. 

The  author  has  endeavored  to  describe  plainly  each  tree  and  shrub, 
with  its  adaptation  to  positions  and  soils,  so  that  the  novice  in  tree- 
])lanting  may  read  and  understand,  and  thereby  advance  the  beauty  of 
our  roadsides,  cemeteries,  and  private  grounds. 

The  Tim  Bunker  Papers  :  Or  Yankee  Farmiog.  By  Thnothy  Bunker,  Esq.,  of  Hooker- 
town,  Connecticut.     12  mo.,  311  pages.     Now  York,  1863:  Orange  Judd  &  Co.    1868. 

These  papers,  nearly  one  liundred  in  number,  convey  agricultural  in- 
fonnation  in  tlio  attractive  form  of  sketches  of  character  and  conversa- 
tion.  They  were  begun  in  the  interest  of  improved  husbandry,  and  were 
originally  scattered  through  twelve  volumes  of  the  American  Agricol- 
tiuist.  Though  written  without  much  method,  they  aboxmd  in  humor 
and  practical  suggestions  on  the  thousand  objects  that  make  up  a  farm- 
er's life.  Artificial  manures,  the  cattle  disease,  sub-soiling,  horse-racing, 
management  of  cattle,  draining,  irrigation,  the  eight-hour  law,  bad  water, 
starting  a  sugar  mill,  keeping  a  wife  comfortable,  and  kindred  subjects 
are  discussed  in  a  style  replete  with  Yankee  pleasantry,  while  the  teach- 
ings arc  in  harmony  with  the  best  authorities  in  farming  and  horticul- 
tiue. 

RiHAi.  AiTAins:  A  practical  and  coiiiously  illustrated  Kegister  of  Rural  Economy 
.'lud  Rural  Taste,  including  Country  Dwcllincs,  Improving  and  Planting  Grounds, 
Fruits,  and  Flowers,  Domestic  Animals,  and  aU  Farm  and  Garden  Processes.  By  J. 
J.  Thomas,  author  of  tho  '^  American  FYuit  Culturist,"  and  **Farm  Implements/'  and 
associate  editor  of  tho  **  Cultivator  and  Country  Gentleman.'^  With  400  engrav- 
iu^s.    \'()1. 1\'.  12uio.,  330  pages.    Albany :  Luther  Tucker  &  Son. 

Amekican  a  GUI  cultural  Annual:  A  Farmer's  Year  Book.  Exhibiting  recent  pro- 
jxress  in  Aijjricultural  Theory  and  Practice,  andaGuide  to  Present  and  Future  Labors. 
Ulustratetl.    Small  12mo.,  150  pages.    New  York:  Orange  Judd  &.  Co. 

These  two  works  are  quite  similar  in  character.  The  first  named  is 
published  triennially,  and  is  Composed  of  articles  that  appear  first  in  the 
Annual  Register  of  Kural  Affairs,  and  contains  an  immense  amount  oi 
practical  inlorniation  on  farming,  horticulture,  and  rural  affairs,  embrac- 
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ing  orcluirdiiifj:,  nual  arcliiteeture,  flower  and  kitclicu  gardening,  ento- 
mology, poultry,  boos,  Iioiusdiold  economy,  &e.  It  is  written  almost 
entirely  l)y  ^Lr.  Thomas,  and  is  illustrated  by  over  four  hundred  cugiar- 
ings,  which  iiuaeasc  the  useliilness  as  well  as  the  beauty  of  the  work. 
Th(»  Agri(!uliural  Annual  is  also  handsomely  illustrated,  and  aims  to 
keej)  the  public  inl'orniod  in  regard  to  the  progi'ess  made  in  the  science 
of  agriculture.  Besidesacalendar  of  farming  oi^erations  for  each  month, 
it  is  tilled  with  artieks  judiciously  selected,  and  several  original  essays 
on  veterinary  uuitters,  cattle  diseases  of  the  United  States^  trout  culture, 
coal  tar  aiul  its  uses,  breeding  and  nmnagenient  of  swine,  the  compara- 
tive yield  and  tendency  to  rot  in  upwards  of  one  liimdi'ed  vametiesoi 
potatoes;  also  the  ]»r()gress  of  invention  and  introiluction  of  new  agri- 
cultural machinery,  illustrated:  with  a  list  of  agricultui^al  journals, and 
a  farmer's  directory,  comprising  a  classitied  list  of  manufaetorers  and 
dealers  in  agricultural  implements,  seeds,  feililizers,  &c.,  and  breeders 
of  live  stock,  horses,  cattle,  sheep,  swine,  goats,  poultry,  bees,  and  fish. 


TuK  Makkkt  Assistant:    Contain inp:  a  brief  doscriptiou  of  every  article  of  Hamas 


This  worlv  aims  to  be  practically  useful  as  well  as  interesting,  bringing 
together  all  those  items  of  information  necessary  in  catering  for  a  hOQSd- 
hold,  in  regard  to  domestic  or  tamo  animals,  wild  animals  or  animal 
game,  j)oultry,  wild  fowl,  and  birds  or  bird  game ;  fish,  vegetables,  fruits, 
nuts,  dairy  and  household  products,  &c.,  connected  with  our  daily  wantSi 
*'  What  siiall  w(»  have  for  dinner  to-day  ?  What  is  there  in  our  markets 
fit  to  (hU  i?  What  kind  of  meats,  poidtry,  game,  fish,. vegetables,  and 
fruits  are  in  season?  What  names  are  given  to  the  different  joints  of 
meats,  and  what  dishes  are  they  severally  and  generally  used  for!  We 
have  had  roasts,  steaks,  and  chops,  and  chops,  steaks,  and  roasts,  imtil^ 
are  tired  of  them!    Now,  do  sa}',  what  shall  we  have  for  dinner f 

These,  with  many  other  exclamations,  are  daily  discussed,  and  aw 
comprehensively  answered  in  this  book.  Mr.  Do  Voe  has  been  a  leading 
butcher  in  the  Ncav  York  markets  for  thirty  years,  and  has  amassed 
a  large  amount  of  cui'ious  and  interesting  information.  His  work 
is  not  only  replete  with  suggestions  on  selecting  one's  daily  sup- 
plies in  market,  but  on  nearly  every  page  will  be  found  some  amnsing 
fact  or  anecdote  bearing  on  the  subject.  In  describing  the  game  in  the 
New  York  markets,  apiuopriate  extracts  from  the  game  laws  are  quoted; 
and  in  si)eaking  of  birds,  he  enters  a  strong  protest  against  their  wanton 
slanghter,  as  ihey  "destroy  millions  of  insects,  flies,  worms,  slugs,  &c^ 
penetrating  every  nook  anil  corner  of  hedge,  thicket,  or  field;  they  clear 
bush  and  tree,  limb  after  limb,  while  every  passing  leaf  folded  or 
withered,  is  carefully  examined  and  deprived  of  its  concealed  but  de- 
striuttive  tenant.  Without  these  usefid  and  beautiful  little  tresj^assers, 
the  many  destructive  insects  would  increase  so  rapidly  as  to  become 
almost  a  plagne,  by  destroying  all  limit  and  vegetation ;  while  the  loss  of 
a  little  fruit  or  seed  for  tiieir  subsistence  for  a  short  i)eriod  would  be 
am]>le  payment  to  the  birds  for  their  great  services  to  thie  cultivator. 

'' Birds  do  not  often  touch  the  sound  fruit  when  they  can  find  that 
containing  worms.  From  this  fact  they  should  not  be  driven  firmn  the 
fruit  trtMss ;  they  are  friends  and  benefactors,  not  only  to  the  cultivator, 
but  to  mankind  at  large,  and  to  all  who  have  a  sentiment  for  all  that  is 
beautiful,  poetic  and  most  musical  of  nature's  productions," 
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The  cliaptor  on  fish,  descriptive  and  historical,  is  particularly  interest- 
ing ;  and,  I'rom  the  nature  ol  the  subject,  is  enriched  with  many  marvel- 
lous stories,  but  which  generally  appeiir  to  be  well  authenticated. 

FmiSI  I.MPLKMKNTft  AND  FaRM  JklACUlNERY,  AND  THE  PlUNCIPLES  OF  THEItt  COXSTKUC- 

Ti(»x  AND  Usi::  With  niinple  and  practical  cxplanutious  of  motioD  aud  force  oa  applied 
on  till'  f:inn.  With  'i*^?  illustrations.  13y  John  J.  Thomas.  rJmo.,  302  pagcfl.  New 
York  :  Orango  Judd  &,  Co.  18G8. 

This  V. oik  is  based  on  a  i)rize  essay,  published  in  the  transactions  of 
the  Xcw  York  Agricultiu*al  Society  for  1850,  under  the  title  of  "Agri- 
cultural Dyniunics;  or,  the  laws  of  motion  and  force  as  applied  to  the 
ordinal y  practices  of  farming."  This  new  edition  embraces  a  descrip- 
tion of  all  the  valuable  imi)rovcments  that  have  been  made  in  farm  ma- 
chinery, of  nearly  every  kind,  for  the  last  twenty  years.  A  large  part  of 
it  is  devoted  to  a  practical  explanation  of  the  princii)les  of  mechanical 
science,  as  ap])lied  directly  in  the  farmer's  daily  routine,  that  he  may 
know  the  7'casons  of  success  and  failure,  instead  of  being  guided  by  ran- 
dom guessing. 

In  his  introductory  chapter,  Mr.  Thomas  describes  the  great  improve- 
ment that  has  been  made  in  common  farm  implements,  and  the  new 
machinery  invented  within  the  last  fifty  years:  "Plows  turn  up  the  soil 
deeper,  more  evenly  and  perfectly,  and  with  greater  ease  of  draught: 
hoes  and  spades  have  become  lighter  and  more  efficient ;  grain,  instead 
of  being  beaten  out  by  the  slow  and  laborious  work  of  the  flail,  is  now 
showered  in  torrents  from  the  threshing  machine ;  horse-rakes  accom- 
plish singly  the  work  of  nmny  men  using  the  old  hand-rake;  horse-forks 
convey  hay  to  the  barn  or  stack  with  ease  and  rai)idity ;  twelve  acres  of 
ripe  grain  are  neatly  cut  in  one  day,  with  a  two-horse  reaper;  grain- 
drills  and.  planting  machines,  avoiding  the  tiresome  drudgery  of  hand 
labor,  distribute  the  seed  for  the  future  crops  with  evenness  and  preci- 
sion. 

"  The  owner  of  a  seventy-thousand  acre  farm  in  Illinois  carries  on 
nearly  all  his  work  by  labor-saving  machinery.  He  drives  posts  by 
horse- power;  breaks  his  ground  with  Comstock's  Rotary  Spader;  mows, 
rakes,  loads,  unloads,  and  stacks  his  hay  by  horse-power ;  .cultivates  his 
corn  with  a  two-horses  seated  or  sulky  cultivator;  ditches  low  ground, 
sows  and  plants  by  machinery;  so  that  his  laborers  ride  in  the  perform- 
ance of  tlieir  tasks  without  exhausting  their  strength  with  needless 
walking  over  extended  fields. 

'*  Tlu»  gi'(»at  value  of  imi)roved  farm  machinery  to  the  country  at  largo 
has  been  lately  proved  by  the  introduction  of  the  reaper.  Careful  esti- 
mates determined  that  the  number  of  reajung  machines  introduced 
throughout  the  country,  up  to  the  beginning  of  the  great  rebellion,  per- 
Ibrnird  an  amount  of  labor  while  working  in  harvest  nearly  equal  to 
a  million  ol  unni  with  hand  implements.  The  reaper  thus  filled  the 
void  caused  by  the  demand  on  working  men  for  the  army.  An  earlier 
occiuivnce  oi  that  war  must,  therefore,  have  residted  in  the  general  ruin 
of  the  grain  iiiicrest,  and  prevented  the  annual  shipment  of  the  millions 
during  thai  ui.uantic  contest,  which  so  gi*eatly  suquised  the  commercial 
savans  of  ICurope.** 

A  sk(  tell  (»l  the  general  ])rinciples  of  mechanics,  and  their  application 
in  the  construction  of  ini])lementsand  machinery,  is  followed  by  an  illus- 
trated description  of  those  in  use  at  the  present  day.  The  principles  of 
road-making,  in  v.hieh  all  farmers  are  interested,  are  disciusseil;  and 
the  importance  of  good  roads  as  affecting  the  price  of  land  by  affording 
Hieilities  for  easily  reaching  market,  and  for  all  other  kinds  of  commu- 
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nictitiou,  are  illuytiated  in  a  striking  manner.  TLo  luxuriant  crops  of 
onr  western  prairies,  v.itbin  a  lew  years,  have  been  lelt  to  decay  ou the 
ixrouud,  for  want  of  easy  roads  to  market;  the  rich  mines  of  northen 
New  York  are  comparatively  valueless,  because  the  mountain  roads  are 
so  lew  and  bad  that  the  expense  of  transportation  would  exceed  the 
value  of  the  metal ;  and,  in  Old  Spain,  wheat,  after  abundant  harvest^ 
is  left  to  rot  on  the  f^round,  because  it  will  not  pay  the  cost  of  eairiage. 
Government  havinj^  once  ordered  the  transfer  of  4S0  tons  of  wheat 
from  Old  Castile  to  Madrid,  30,000  horses  and  mules  were  required: 
while  on  a  good,  broken-stone  road,  one  hundredth  part  of  that  nnmber 
could  easily  have  done  the  Avork.  Tho  great  militaiy  roads  constructed 
in  the  highlands  of  Scotland  by  Marshal  Wade  after  the  rebellion  ot 
1745,  did  more  for  the  civilization  of  the  Iligldanders  than  all  theotiicr 
efforts  of  the  British  government ;  and  the  later  roads  built  in  Great 
Britain,  under  the  din^ction  of  Telford,  have  produced  changes  in  the 
condition  of  the  people  whicli  are  unparalleled  in  the  history  of  any 
country;  largo  crops  of  wheat  now  cover  former  wastes;  farmers'  honses 
and  herds  of  cattle  now  abound  where  was  formerly  a  desert;  estates 
have  increased  seven-fold  in  value,  and  the  country  has  been  advanced 
at  least  one  hundred  years. 

The  principles  of  draught  as  applied  to  wagons,  plows,  &c.,  and  the 
proper  construction  and  use  of  farm  imi)lements  and  machinery^  for  sow- 
ing, haying,  harvesting,  and  threshing,  are  described  with  clearness ;  80. 
also,  machineiy  use<l  in  connect ioib  with  wat(»r,  as  hj'draulic-rams,  vari- 
ous kinds  of  i)umps,  turbine  wiieels,  &c.,  and  ma(;hinery  in  connectioD 
with  air  and  heat,  as  windmills  and  ventilators ;  with  suggestions  on 
the  proper  constnu'tion  of  chimneys,  cisterns,  &c.  Following  this  is  a 
chapter  on  the  radiatioii  of  heat,  and  the  formation  of  dew  and  ftost, 
with  deductions  on  the  best  locations  lor  such  fruits  and  crops-as  maybe 
injuriously  allected  by  frosts.  Tho  book  closes  with  tho  following  re- 
marks on  the  eli'ecls  of  heat  and  cold  on  water: 

''The  eft'ects  of  heat  and  cold  on  water  are  of  a  very  interesting  eliar- 
acter.  ^Vithout  its  exi)ansi()n  in  freezing  the  soil  would  not  be  pulver- 
ized by  the  Irosts  of  winter,  but  would  be  found  hard,  compact,  and  dif- 
ficult to  cultivate  in  S|)ring;  without  its  expansion  into  steam,  the  cities 
which  are  now  springing  up,  and  the  continents  that  are  becoming  peo- 
pled, through  the  intluence  of  railways,  steamships  and  steam  mamifoc- 
tures,  would  mostly  remain  unbroken  forests ;  \Nithout  tho  crystalliza- 
tion of  wat(T,  the  beautiful  ])rotection  of  i>lants  by  a  mantle  of  snow  in 
northern  regions  v>ould  give  plac(»  to  frozen  sterility ;  without  the  con- 
version of  heat  to  a  hitent  state  in  melting,  the  deepest  snows  would 
disappear  in  a  nioni<»nt  from  the  earth  and  cause  disastrous  floods;  with- 
out its  conversion  to  a  latent  state  in  steam,  the  largest  vessel  of  boiling 
water  would  instantly  Hash  into  vai)or.  All  these  facts  show  that  an 
extraordinary  wisdom  and  ibrethought  planned  these  laws  at  the  crea- 
tion; and  even  what  a]ipears  at  tii'st  glance  as  an  almost  accidental  ex- 
ception in  the  contraction  of  bodies  by  cold,  and  which  causes  ice  to 
Uoat  ui)on  water,  ])r(iventing  the  entire  masses  of  rivers  and  lakes  6om 
becoming  ])ernianently  frozen,  furnishes  one  out  of  an  innumerable 
array  of  proofs  of  creative  design  in  fitting  the  earth  for  the  comfort 
and  sustenance  of  its  inhabitants." 

DiiAiNiNc  lull  Piioiir  AM>  Dr.AiMNc,  roil  Ilr.Ai/rii.  Uy  Geo.  K.  Waring,  jr.,  Enmneei 
of  tlic  Dniiiia'^o  of  tlu*  C'«'iiti:il  I'aik,  New  York.  lUiistrjitcil.  i^44  pages.  New  York: 
Grange?  .TinUl  cV  C't». 

In  tliis  volume  the  author  has  avoided  everything  which  might  be 
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construed  into  an  approval  of  halfway  measures  in  laud  draining,  and 
takes  u  most  radical  view  of  the  whole  subject,  urging  the  utinost 
thoroughness  in  all  operations  from  the  first  staking  of  the  lines  to 
the  final  lilling  in  of  the  ditches.  He  describes  the  kind  of  land  that 
requires  draining  and  the  reasons  for  doing  it;  the  action  of  drains  and 
how  they  affect  the  soil ;  how  to  lay  out  and  make  a  system  of  drains ; 
their  depth,  distance,  direction,  cost,  care,  and  profit;  the  proper  use 
and  kinds  of  draining-tiles  and  their  manufacture;  the  importance  and 
practicability  of  reclaiming  salt  marshes;  closing  with  tsvo  imx>ortant 
chapters  on  malarial  diseases,  and  on  house-drainage  and  town  sewerage 
hi  their  relations  to  the  public  health. 

Land  which  requires  draining  gives  sign  of  its  condition,  more  or  less 
clear,  but  always  unmistakable  to  the  practical  eye.  Standing  water, 
or  dark,  wet  streaks  in  plowed  land,  when  all  should  be  dry  and  of  even 
(iolor,  feeble,  spindhng,  shivering  grain,  sedge  grass,  coarse  flags,  and 
dank,  miasmatic  fogs,  are  all  unerring  indications  of  the  necessity  ol 
drainage.  To  recognize  these  indications  is  the  first  office  of  the 
drainer ;  the  second,  to  remove  their  causes. 

All  lands  of  whatever  texture,  in  which  the  spaces  between  the  parti- 
cles of  soil  are  filled  with  water  within  less  than  four  feet  of  the  surface, 
except  immediately  after  hea\'y  rains,  require  draining.  A  drain  at  the 
bottom  of  a  wet  field  draws  away  the  water  from  the  free  spaces  between 
its  particles,  and  its  place  is  taken  by  air,  while  the  particles  hold  by 
attraction  the  moisture  necessary  to  a  healthy  condition  of  the  soil. 

There  are  vast  areas  of  land  that  do  not  need  draining;  sands,  gravels, 
light  loams,  and  molds  allow  water  to  pass  freely  through  them,  and  are 
sufiiciently  drained  by  nature,  provided  they  are  as  open  at  the  bottom 
as  throughout  the  mass.  There  is,  however,  much  land  which  thorough 
draining  only  will  render  iirofitablo  for  cultivation  or  healthful  for  resi- 
dence; and  verj' much  more  described  as  "ordinarily  dry  land,'' which 
draining  would  gieatly  improve  in  both  productive  value  and  salubrity. 

The  surface  indications  of  the  necessity  for  draining  are  various. 
Those  of  actual  swamps  need  no  description;  if  a  plowed  field  shows  a 
constant  appearance  of  dampness,  indicating  that  as  water  is  dried  out 
of  its  upper  i)arts  more  is  forced  up  from  below,  so  that  after  rains  it  is 
much  longer  than  other  lands  in  assuming  the  light  color  of  dry  earth, 
it  unmistakably  needs  draining;  a  pit  of  three  or  four  feet  deep,  that 
collects  and  retains  water  shortly  after  a  rain,  is  a  sure  sign  of  the  need 
of  draining;  if  the  water  of  heavy  rains  stands  for  some  time  on  the 
surface,  or  if  it  collects  in  the  furrow  while  plowing,  draining  is  necessary 
to  bring  the  land  to  its  full  fertility. 

Tn  dry  Aveatber  other  indications  may  be  observed;  as  cracks  in  the 
soil,  caiis(Hl  by  the  dryness  of  clays  which  previous  soaking  has  pasted 
rojui^ether;  the  curling  of  com,  showing  that  in  its  early  growth  it  has 
been  prevented  by  a  Avet  subsoil  from  sending  down  its  roots  below  the 
reach  of  tlie  sniTs  lic^at,  where  it  would  find,  even  in  the  dryest  weather, 
snlUcient  iiioisliire  foru  healthy  growth;  and  a  certain  wiriness  of  grass, 
with  a  mossy  or  moldy  a])pearanco  of  the  groimd,  also  indicate  exces- 
sive moisture  during  some  period  of  its  growth. 

3Ir.  Wnriui;  believes  in  the  nde  that  ''whatever  is  worth  doing  at  all 
IS  worth  iVSuiii;  well/'  lie  recommends  that  draining  should  not  be  con- 
rined  to  tlie  wettest  lands  only;  that  drains  should  not  be  constructed 
with  stones,  or  brusli,  or  boards,  nor  horseshoe  tiles  used,  because  they 
are  cheap,  nor  drains  confined  to  remo\ing  the  water  from  large  springs; 
but  that  so  fiir  as  draining  is  applied  at  all,  it  should  be  done  in  the  most 
tliorough  and  complete  manner;  and  that  it  is  far  better,  in  commenc- 
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ing  tliis  improvement,  that  a  single  fieJd  be  well  drained  than  tliat  tk 
whole  larm  be  lialf  drained. 

Oi*  course  there  are  larmers  in  some  localities  wliose  wet  lands  are  not 
wortli  draining  at  present;  this  is  particulaiy  the  case  iu  the  estrone 
West,  where  lands  at  their  present  prices  are  only  worth  relieving  of 
their  surface  water.  But  lands  near  great  markets,  where  it  is  betterto 
cultivate  small  farms  well  than  to  buy  more  land  for  the  sake  of  getting 
a  laiger  return  from  ])oor  cultivation,  or  wherever  Indian  com  is xrorth 
lifty  cents  a  bushel  on  the  fann,  it  will  pay  to  thoroughly  drain  eveiy 
acre  which  needs  it. 

An  interesting  chai)ter  is  given  on  the  action  of  drains  as  they  affect 
the  soil  in  regard  to  absorption,  evaporation,  temiHjratnre,  drought, 
porosity  or  mellowiu»ss,  and  chemical  action,  showings  that  while  lands 
are  thorougldy  drained  an<l  imi)roved,the  operations  of  famiiug  maybe 
canied  on  with  as  much  certainty  of  success,  and  with  as  maeh  iinma- 
nity  from  the  ill  effects  of  mifavorable  weather,  as  can  be  exi)ected  in 
any  business  whose  results  depend  on  such  a  variety  of  circumstances; 
certainty  will  be  substituted  lor  chance  in  a  great  measure,  and  farming 
made  an  art  rather  than  a  venture.  Full  directions  are  given  for  laying 
out  a  system  of  drains,  how  to  makethem,  their  care,  the  requisite  tools. 
cost,  descrij)tion  of  the  different  kinds  of  tiles,  and  their  manafacturei 
with  am])le  illustrations.  Starting  with  a  basis  of  sixty  dollars  as  the 
cost  of  ibaining  an  acre  of  (*ommon  farm  land,  the  question  "whether 
it  will  pay''  is  discussed,  and  luunerous  i^roofs  given  that  it  will.  Mr. 
Johnston,  a  successful  farmer  in  the  wheat  region  of  western  New  York, 
who  has  laid  fifty  miles  of  i)ipes  within  the  past  thirty  years,  says  he 
never  saw  one  hundred  acres  on  any  farm  but  a  i)Oition  of  it  woold  pay  for 
draining,  and  that  tile  draining  will  frequently  i)ay  for  itself  in  two  yeari 
In  1847  he  bought  a  lot  of  ten  acres  to  get  an  outlet  for  his  drains.  It 
was  a  ])erfe(*t  (piagmire,  covered  with  coarse  aquatic  grasses,  and  so  mi- 
fruiti'ul  it  would  not  give  back  the  seed  sown  upon  it.  It  was  thoroughly 
drained,  and  the  next  year  a  crop  of  corn  taken  from  it  which  measmvd 
eighty  buslu'ls  per  acre.  Another  wet  piece  of  twenty  acres,  which  had 
never  produced  more  than  ten  bushels  of  corn  i)er  acre,  was  drained  at 
an  exjiense  of  thirty  dollars  per  acre;  the  lirst  crop  after  this  was  eighty- 
three  bushels  and  some  (xld  i)ounds  piT  acre.  Mr.  Johnston  also  gives 
sat 
qu; 

cas  _  ^,  .  ,,  ^ 

stated  that  since  its  general  introduction  in  England  (within  the  past 
tucnty-nve  years)  the  aggregate  wheat  crop  of  the  country  has  more 
than  doubleci.  This  increase,  of  course,  is  chiefly  owing  to  bringing  into 
uso  large  areas  of  land  originally  unfit  for  cultivation;  and  large  tracts 
which,  before  being  drained,  produc(Ml  fair  crops  only  iu  the  best  seasons. 
an*  now  iiia<le  very  jnoductive,  independent  of  the  weather.  In  fact.in 
the  cultivation  of  heavy,  retentive  soils,  drainage  is  the  key  to  all  im- 
])rovein(»nt,  and  the  foundation  and  the  commencement  of  the  most  in- 
relligent  fanning. 

In  th.e  ciiapter  on  reclaiming  salt  marshes  it  is  stated  that  hnndreds 
of  thousantls  of  acres,  forming  a  large  part  of  the  Atlantic  coast  frum 
Maine  to  Florida,^  might  be  cheaply  reclaimed  and  made  fertile  and 
salubrious.  These  marshes  are  now  abandoned  to  the  inroads  of  the 
sea,  fruitful  only  in  malaria  and  mosquitoes,  always  a  dreary  waste, 
and  often  a  grave  annoyance.  Of  such  lands,  20,000  acres  are  to  be 
found  within  seven  miles  of  the  heart  of  New  York  Cit^',  bordering  on 
the  llackensack  Kiveji',  in  New  Jersey  j  they  ai-e  a  uuisqjice  iind  an  eye- 
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sore  to  all  vvlio  see  thein  or  travel  near  them.  The  work  of  drainiug 
this  tract  woiild  be  child's  play  compared  with  the  draining  of  the  Har- 
lem Lake  in  Uollaud,  or  the  great  fens  on  the  eastern  coast  of  England. 
HarlMn  Lake,  comprising  an  area  of  over  40,000  acres,  covered  by  the 
sea  to  an  average  depth  of  thirteen  feet,  was  pumped  dry,  and  the  land 
thus  roclainied  made  to  do  its  part  in  the  support  of  a  dense  population. 
The  ex])eiise,  about  84,000,000,  was  more  than  repaid  by  the  proceeds 
of  tlu'  sales  ot  the  recovered  lands. 

The  gieat  fens  of  England,  having  an  area  of  more  than  080,000 
acres,  atford  another  instance  of  the  beneficial  effects  of  scientific  drain- 
ing. These  tens,  formerly  a  vast  wild  morass,  with  only  small  detached 
I)ortions  of  cultivated  soil,  or  islands  occasionally  appearing  above  the 
general  inundation,  formed  a  most  deserted  picture  in  contrast  with 
their  present  state  of  matchless  fertility  and  siilubriousness. 

Among  the  causes  of  ''the  chills,''  and  remittent  and  intermittent 
fevers,  undue  moisture  in  the  soil,  producing  malaria,  is  reckoned  by 
medical  authorities  among  the  most  i)rolific  and  sure.  The  proof  that 
drainage  is  an  ellicient  agent  in  removing  the  causes  of  malarious  dis- 
eases is  conclusive. 

Instances  of  this  are  not  so  common  in  this  country  as  in  England, 
where  drainage  has  been  much  more  extensively  carried  out^  and  where 
greater  i)ains  have  been  taken  to  collect  testimony  as  to  its  effects.  In 
a  chapter  on  t\w  efi'oits  now  making  in  England  to  improve  house-drain- 
age and  sewerage,  as  afi'ecting  public  health,  ]\Ir.  Waring  concludes  by 
stating  that  the  principles  of  his  book,  whether  relating  to  sanitary  im- 
provement, to  ('onveniencje  and  decency  of  living,  or  to  the  use  of  waste 
matters  of  houses  in  agricultural  improvement,  are  no  less  applicable  in 
Ameri(*a  than  elsewhere ;  and  the  more  general  adoption  of  improved 
house  drainage  and  sewerage,  and  of  the  use  of  sewage  matters  in 
agriculture,  would  add  to  the  health  and  prosperity  of  its  people,  and 
would  indicate  a  great  advance  in  civilization. 

Earth  C'i.oskt.^:  How  to  mako  and  How  to  iiso  them.  By  George  E.  Waring,  Jr., 
iiuthor  oi* -TIic  Klrmcnts  of  A:^riculture/'  and  **' Draining  for  Profit  and  Draining 
for  lltaltli;"  foniu'ily  Ajrricultnral  Engineer  of  the  Central  Park,  New  York.  4o 
pages.    Xt'wYurk:   Tlic  Tribune  Association.    IcfOd. 

In  the  twenty  fourth  volume  (for  18G3)  of  the  Journal  of  the  Royal 
Agi'icuitural  h^ociot y  of  England  will  be  found  an  article  by  the  Eev. 
Ilenry  ^Mouh*,  of  Fordington  Vicarage,  England,  entitled  "Earth  versus 
Water,  for  the  Kenioval  and  Utilization  of  Excrement itious  Matter.'' 
The  jninciplo  of  his  iheoi-y  is  based  on  the  power  of  dried  and  sifted 
clay,  and  tlie  decomposed  matter  found  in  the  soil,  to  absorb  and  retain 
all  ollVnsivc  odors  and  all  fertilizing  matters.  The  importance  of  this 
inin4ii)l(s  in  both  a  Siuiitary  and  agiicultural  i)oint  of  view,  is  well 
urged  hy  ?.Ir.  .AIoulc,  who  thinks  that  by  its  adoption  the  increased 
dei:ian<i  lor  uitilizing  agents  may  be  largely  met;  the  health  of  towns 
promoted  by  tli"  entire  removal  of  the  sewage  nuisance,  instead  of  its 
pivs(ij:  ii:in'  ]>:illiation;  and  the  pollution  of  streams  and  rivers  pre- 
vented, t  lie  evil  being  no  longer  shifted  from  one  quarter  to  another ; 
and  all  (liis  ;::;)o(l  secured  v;ithout  any  of  those  vast  and  extravagant 
works  In:  ])iil)lic  drainage  which  add  so  gi^eatly  to  the  burdens  of 
Englaii'i. 

]Mr.  ?.Ioule  :i: :  eiis  that  a  very  small  portion  of  dry  and  sifted  earth, 
j;ay  ('ii''  pint  and  a  half,  is  sutlieient,  by  covering  an  excrement! tions 
depo>it ,  I  >  -Ain-r^i  ellluvirim  and  prevent  fermentation,  (which  acts  so  soon 
whene\  er  water  is  used,)  and  the  consequent  generation  and  emission  of 
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uoxious  leases ;  and  tlint  if,  within  a  few  hours  or  ovou  a  few  (lays,  the 
mass  that  wonld  Ik*  fonnod  by  the  repeated  lay ors  of  deposit  beiuti- 
mately  mixed  by  a  eoarse  rak(>  or  spade,  or  by  a  mixer  made  for  the  pur- 
])ose,  then  in  live  or  ten  minutes,  neither  to  the  eye  or  sense  of  smell  is 
an.v'thing  i)eree])til)h^  bnt  so  mueli  earth. 

The  practieal  use  of  tliis  discoveiy  is  as  free  to  all  as  is  the  eartli 
itself,  and  any  ])erson  may  adoj)!  his  o^^^l  metliod  of  applying  it  All 
that  is  necessary  is  to  have  a  suiiply  of  prepared  earth,  x>aitaku]gof  tlie 
natm^e  of  clay,  to  absorb  and  retain  ammonia  and  other  fertilizers,  simply 
by  dryinj2:  it  in  liat  i^ans  on  a  eooldn<i^  stove  or  Kinge,  or  thinly  spread 
on  boards  and  exposed  to  the  sun,  then  sifting  it,  Avith  -which  to  cover 
the  bottom  of  the  vessel  to  be  used,  and  after  use  to  cover  the  depoai 
Ordinary  garden  soil  is  quite  eflectual ;  if  elay  aoil  be  scarce,  an  admix- 
ture of  coal-ashes  or  street-sweei)ings  would  not  be  objectionable.  Sand 
will  not  answer.  A  small  box  of  this  earth  and  a  tin  scoop  are  safficient 
to  prevent  the  gravest  annoyance  of  the  sick-room,  or  of  a  privy  situated 
near  a  dwelling. 

But  for  constant  and  extensive  use  it  is  desirable  to  have  a  more  con- 
venient appamtus,  something  that  requires  less  care  and  is  less  trouble- 
some in  many  ways  than  the  common  water-<*loset.  To  this  end  the  pat- 
ented earth-closet,  by  Mr.  Moide,  is  api)licable5  which  is  fully  described 
in  ]\Ir.  Waring's  pami)hlet,  and  illnstrated  by  diagi^ams.  It  comprises 
a  tight  receptacle  uncler  the  seat,  a  reservoir  at  the  back  for  stowing  diy 
earth,  and  an  apparatus  to  measure  out  the  requisite  quantity  and  throw 
it  upon  the  deposit. 

The  machinery  of  t  he  earth-closets  is  more  simple,  less  expensive,  and 
less  liable  to  injury  than  that  of  th(^  common  water-closet.  The  sapply 
of  dried  earth  to  the  house  is  as  feasible  as  that  of  coals,  and  is  more  eaaly 
applied  to  the  closet  than  water  by  a  forcing  pump ;  anci  to  the  commode  it 
can  be  carried  just  as  coal  is  to  the  chamber.  After  use  it  can  bo  removed 
in  either  case  by  the  bucket  or  box  placed  under  the  seat,  or  firom  the 
lixed  reservoir,  with  less  annoyance  than  that  of  the  ordinary  slop-bucket: 
in  fiict,  with  as  little  ollenso  as  in  the  removal  of  coal-ashes.  For  Los^ 
pitals,  slaughter-houses,  barracks,  factories,  prisons,  public  schools,  rail- 
way stations,  urinals,  &c.,  tln^  invention  is  admirably  adapted,  and  Trill 
do  away  with  much  of  the  uncloanlirioss  and  indecency  that  disgraceciv- 
ilized  society. 

By  means  of  this  earth  systc^m  one  can  have  a  privy  immediately 
adjoining  his  houses  an<l  an  caith-closet  up  staii^s,  from  neither  of  whicb 
will  proceed  any  olfensi  ve  smell  or  noxious  gas.  Through  this  closet  the 
removal  of  noxious  and  oii'ensive  matters  in  time  of  sickness,  and  of 
slop-buckets,  would  be  easy,  and,  if  properly  supplied  with  earth,  all 
effluvium  would  be  almost  immediately  checked :  the  trouble  would  not 
be  greater  than  women  generally  undergo  at  present,  while  the  value  of  the 
manure  would  be  an  inducement  to  exertion.  A  closet  used  by  a  family 
of  six  persons  would  rccpiire  about  one  hundred  i)ound8  of  dried  earth 
per  v.eek.  The  same  eartli,  after  being  used,  kept  in  a  dry  place  for  tvro 
or  three  weeks,  will  be  ix'rfcctly  inodorous,  and  may  be  used  again  four 
or  live  times,  with  tlie  same  dcHnlorizing  ellect,  the  product  increasing  in 
value. 

As  it  is  dillicult,  in  the  i)iosent  sta.'^e  of  the  working  of  this  system, 
to  state  the  exact  n!on(\v  value  of  the  manure  thus  manufactxutHl,  nfe'w 
instances  are  given  of  its  jmictical  application  to  the  ganlen  and  the 
Held,  instead  of  a  scientilicf  analysis  of  its  composition.  In  a  half-acre 
garden  near  Erit  h,  for  tAvc^lve  or  fourteen  years  an  annual  a])plicatiou  of 
stable  manun*  hatl  failed  to  produce  anything  likeaei-op.    Neither  peas, 
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celery,  rliubarb,  or  parsnips  would  grow  at  all,  aud  cabbages  were  dwarfed. 
At  last,  as  an  experiment,  stable  manure  was  abandoned,  and  earth  from 
a  closet  used.  The  first  sowing  of  peas  was  destroyed  by  a  too  liberal 
use.  GroT\Ti  A\'iser  by  experience,  the  gardener  used  less,  and  his  barren 
garden  was  changed  to  a  fruitful  field.  His  peas  grew  seven  feet  high, 
and  were  covered  with  pods;  and  his  cabbages  grew  so  finely  as  to 
attract  general  attention.  With  six  pounds  of  the  closet  earth  forty 
dozen  broccoli  and  savoys  were  planted  on  otherwise  unmanured  ground, 
and  no  plants  could  have  grown  finer.  It  was  also  applied  to  i>atchcs 
of  mangolds,  onions,  turnips,  &c.,  with  the  best  results. 

Obsers'ation  and  experiment  suggest  that  as  soon  as  the  earth  covers 
the  deposit  some  manurial  property  of  that  deposit  begins  to  impregnate 
it;  and  that  when  the  deposit  is  wholly  absorbed,  the  earth  has  in  faet 
digested  it,  or  reduced  it  to  a  form  or  state  in  which  it  can  afford  nourish- 
ment to  the  plant.  The  sooner,  therefore,  the  root  can  reach  it,  the 
better. 

The  economy  of  the  system  does  not  depend  solely  on  the  money  value 
of  the  manure  manufactui^ed,  but  in  a  great  degree  on  dispensing  with 
the  large  outlay  which  the  water  system  of  sewerage  involves ;  an  instance 
is  given  of  a  school  in  England,  attended  by  three  hundred  scholars.  It 
cost  £70  to  connect  the  water-closet  with  the  sewers ;  less  than  £20 
would  have  pro\ided  them  with  self-acting  earth-closets.  In  many 
county  jails  it  costs  £50  a  year  to  keep  in  order  the  water-closets,  by 
which  the  maniu^e  of  one  hundred  and  fifty  prisoners  is  wasted ;  apply 
the  earth  system,  the  repairs  of  which  would  not  be  £5  a  year,  and  £200 
would  bo  annually  saved  to  the  county.  The  intelligent  master  of  the 
Kingswood  lieformatory,  containing  one  hundred  boys,  expressed  his 
con\iction  that  he  would  be  able  to  make  £200  a  year  from  his  earth- 
closets,  and  at  the  same  time  prevent  abominations  in  the  way  of  ofifen- 
siveness  that  can  scarcely  be  told. 

Mr.  Moulc  remarks,  in  concluding  his  essaj',  that  if  one-fifth  of  the 
population  of  Great  Britain  were  to  adopt  and  thoroughly  carry  out  this 
system,  one  million  tons  of  manure,  equal  to  guano,  would  be  added 
every  year  to  its  fertilizers;  and  Mr.  Waring  quotes  the  assertion  of 
Liebig,  that  the  gi'catness  of  the  Koman  empire  was  sapped  by  the 
Cloaca  2Iaximaj  tliron^h  which  the  entire  sewage  of  Rome  was  washed 
into  the  Tiber.  Mr.  Waring  pertinently  adds,  that  "the  yearly  decrease 
of  productive  pow('r  in  the  older  grain  regions  of  the  West,  and  the 
increasing  demand  for  manure  in  the  Atlantic  States,  sufliciently  prove 
that  our  own  country  is  no  exception  to  the  rule  that  has  established  it« 
sway  over  l^urope." 

Since  this  iiuportaut  discovery  has  been  mtroduced  to  the  American 
public,  cx])oriiiients  made  with  the  earth-closet  commodes  at  the  Penn- 
sylvania Hospital  at  Philadelphia  have  been  so  entirely  satisfactory 
as  to  induce  the  senior  surgeon  to  apply  dry,  sifted  earth  to  absorb  the 
stench  ot*  sickening  exudations  from  old  sores  and  oftensive  wounds 
(which  the  best  ventilation  aud  the  usual  disinfectants  could  not  miti- 
gate) with  surprising  success.  Xot  only  was  the  offensive  odor  entirely 
overcome,  but  the  eliect  on  the  character  of  the  wounds  was  astonish- 
ing; sui)pniatiou  was  reduced,  the  edges  of  the  wounds  lost  their 
inllanied  character,  their  intense  i)ain  was  relieved,  and  a  healthy  gran- 
ulation ])roducecl.  Mr.  Waring  thinks  it  not  too  much  to  hope  that  even 
the  j)ustules  of  small-pox  must  give  up  their  pain  and  oft'ensiveness  at 
this  magic  touch  ot*  mother  earth;  and  if  it  is  true  that  contagion  spreads 
from  its  exudations,  not  improbably  the  spread  of  this  loathsome  disease, 
as  well  as  cholera,  will  be  efiectively  checked. 
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A  GriDi:  to  the  STrnv  ov  Insjects,  .vxd  a  Treatise  ox  tiio.se  ixji: mors  and  Ltxt 
P'lCiAL  TO  Crops:  For  the  use  of  Collcpces,  Fanu-Scbools,  iiiul  AjjriciiltiiristB.  Uy 
A.  S.  I'aokard,  jr.,  M.  D.,  with  upwanls  of  Five  Huudred  liiigraviu«;s.  Part  I,  toV. 
tivo.,  131  i>ages  each.    Salem,  Mass. :    l*rcss  of  llie  Essex  Institute.     VSOi, 

111  this  work  are  given  tlic  outlines  of  the  study  of  insects,  with  de- 
scriptions of  tlieir  mode  of  growth  and  metamorphoses;  their  habits, 
and  the  best  methods  of  collecting,  preserving,  and  arranging  specimens 
in  the  cabinet  5  with  descriptions  of  the  injurious  and  beneficial  insects; 
and  the  remedies  again.st  the  attacks  of  the  fonner.  It  isiyiittenin 
])lain  language,  and  as  free  as  possible  from  technicalities.  It  describes 
and  ligures  the  insect  enemies  to  wheat,  corn,  potatoes,  onions,  and  other 
garden  vegetables;  bees,  llowers,  onmmental  shade-trees  and  shnibs^as 
well  as  all  the  line  varieties  of  large  fruits  and  berries  now  cultivated. 
The  v.'ork  is  published  every  two  or  three  months,  in  ])ai*ts  of  C4  pagess 
of  which  live  have  reached  us.  It  is  handsomely  printed,  and  When 
comi)leted  will  contain  ui)wards  of  live  hundred  illustrations. 

The  tirst  part  contains  an  account  of  insects  as  compared  with  their 
allies,  the  crustaceans  and  worms,  and  a  more  special  account  of  their 
structure,  how  they  walk,  fly,  breathe,  &c.,  Jind  reproduce  their  kind, 
and  the  anomalous  mode  of  the  reproduction  of  the  i)lant-lice,  the  hum- 
ble-bee, and  the  gad-tly.  Tli(5  second  part  relates  to  the  geographical 
distributicm,  the  geological  history  of  insects,  and  their  diseases,  with 
directions  for  collecting,  preserving,  and  arranging  them  in  the  cabinet 
The  third  part  is  devoted  to  the  II ymenoptera,  comprising  the  habits  of 
bees,  wasps,  ichneumon  Hies,  saw-llies,  &c.  Parts  four  and  five  con- 
clude the  Hymenoptera,  and  commence  the  chapter  on  tho  Lopidoptera, 
describing  the  butterflies  and  moths,  with  their  transformations  into  the 
army  worms,  the  borers  in  fruit  trees,  grape  vines,  currant  bushes,  squash 
vines,  &c. 

From  the  parts  already  published,  the  reader  can  learn  what  insects 
are  useful  or  injurious,  and  all  that  is  known  of  their  habits;  and  in  the 
volume,  when  comi)leted,  the  habits  and  structure  of  tho  honey-bee, ant} 
saw-fly,  clothes-moth,  the  mosquito,  gad-flies,  wheat-midge,  house-fly,  flea, 
weevil,  grasshopper,  dragon-fly,  cNcc,  will  be  described  in  popular  Lin- 
guage,  so  that  all  may  become  acquainted  w^ith  our  common  insects, 
injurious  and  beneflcial. 

American  Fish  Cuitcre:  Einl.racii'.*;  all  liie  Details  of  Artilicial  Broediiv  and  E«ir- 
in<^  of  Trout,  the  Ciiltiiro  of  Salmon.  Shad,  an<l  other  Fishes.  By  Thadifeiis  Norris, 
author  of  the  Aiiieriean  Aii;^lers'  Book,  lllu&t rated.  TJino.,  o04  pages.  Phlladcipliii: 
I*orter  ifc  Coates.    l>{')'^, 

Within  a  few  years  great  attention  has  been  paid  to  the  cultoro  of 
flsh  in  Europe,  where  food  is  becoming  a  question  of  vast  im])ortance. 
The  French  gov(»nnnent  has  fostered  this  business  chiefly  lor  this  reason, 
and  to  such  purpose,  that  in  a  few  years  tliere  will  scaiT.ely  be  an  acre 
of  barren  water  in  the  em[)ire.  In  fact,  in  many  places  waste  waters, 
formerly  entirely  barren,  are  becoiniiig  more  i)roductive  than  tho  SJime 
area  of  cultivated  land.  The  fish  j)Oii(ls  of  Dembes  extend  over  30,000 
acres.  ZS^ol  only  fish,  but  oysters,  cray-lish,  and  other  crustaccic  are  being 
multiplied  by  this  new  science.  Experiments  are  even  being  made  on 
the  sea  <*oasts  to  pi'o])agate  and  rear  th(^  flner  kinds  of  tuitles.  The 
results  of  this  libi'ial  and  judicious  ])olicy  have  not  only  been  spread 
over  France,  but  have  reached  all  ])arts  of  enlightened  Euix>iK',  and 
even  Australia;  and  our  own  country  i.s  resorting  to  it  with  the  hope  of 
aiTcstiug  the  gradual  extinction  ol'  vahmble  flohe.s,  and  restoring  our 
failing  and  exhausted  rivers  to  their  former  fruit fuliies.s. 

The  ]S"ew  England  States,  by  concerted  legislation,  have  established  a 
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joint  commission  in  reference  to  the  artificial  propagation  of  fish,  and 
hope  to  restock  their  rivers  with  the  aristocratic  salmon  and  the  delicious 
shad,  and  their  cool  clear  ponds  and  brooks  with  the  spotted  trout  of 
rarest  beauty  and  most  delicate  flavor;  and  to  naturalize  the  turbot  and 
other  highly-prized  fish  of  Eiu'ope.  By  the  expenditure  of  a  few  thou- 
sand dollars,  and  the  passage  and  rigid  enforcement  of  judicious  laws  for 
the  protection  of  the  spawn  and  eggs  of  these  valuable  fish,  they  can  be 
produced  and  sold  cheaper  than  beef  in  our  markets.  Both  the  fresh 
and  salt  water  species  readily  adapt  themselves  to  new  localities. 
Pickerel  have  been  introduced  into  the  ponds  of  Berkshire;  the  great 
pike  of  the  northern  lakes  have  been  transferred  to  the  Connecticut 
Kiver;  the  salt-water  smelt  lives  in  various  ponds  near  Boston,  and  in 
many  parts  of  Maine ;  and  the  tautog  within  a  few  years  has  found  a 
new  home  in  Massachusetts  Bay,  north  of  Cape  Cod. 

Mr.  Xorris  has  given  an  interesting  account  of  the  measui'cs  now 
being  taken  by  foreign  governments  and  by  our  State  legislatures,  as 
well  as  by  enterprising  individuals,  in  regard  to  fish  culture,  besides 
full  details  on  trout  breeding,  the  culture  of  the  salmon,  shad,  white 
fish,  black  bass,  rock  fish,  eels,  oysters,  &c.,  and  on  the  naturalization 
of  fishes  in  ncAv  habitats.  His  chapter  on  the  last  subject  is  full  of 
curious  fixcts. 

"As  a  class,^  says  Mr.  Xorris,  "farmers  are  far  more  favorably 
situated  for  the  whole  routine  of  breeding  and  growing  trout  than  per- 
sons of  any  other  occupation.  As  regards  the  first  requisite,  most  of 
them  have  springs  of  more  or  less  volume  and  of  the  proper  temperature 
on  their  premisi  s,  and  generally  near  their  dwellings.  Labor  with  them 
is  cheaj),  and  much  can  be  done  at  different  seasons  of  the  year  without 
interfering  with  their  ordinary  farm  work,  or  hiring  extra  help.  The 
employment  of  horses,  carts,  wagons,  and  men,  which  they  keep  of 
necessity,  would  therefore  cause  no  expenditure,  and  fiU  up  their  leisure 
time.  The  little  mechanism  necessary  could  be  done  by  any  one  of 
them  having  an  oyo  for  a  straight  line,  and  an  aptness  with  square, 
mallet,  chisel,  smv,  bauimer,  and  jack-plane.  The  only  outlay  would  be 
for  lumber,  and  trout  or  spawn  to  commence  with.  Four  men,  with  a 
span  of  horses,  a  plow,  road  scraper,  shovels,  and  hoes,  would  excavate 
and  construct  ponds  of  sufficient  size,  if  the  ground  is  not  over  stony, 
in  less  than  ten  <lays.  If  a  farmer  has  no  mechanical  skill,  a  country 
carpenter,  with  the  assistance  of  two  farm  hands,  could  put  up  a  large 
hatching  house  in  a  week.  The  time  between  corn-planting  and  the  first 
plowing  might  be  put  in  to  advantage.  After  hay  and  oat  harvest 
another  tiuu  at  the  ponds  might  be  taken,  and  the  lidl  after  the  crops 
were  in  would  sutlice  to  finish  them.  Winter,  in  which  the  farmer  has 
little  to  do,  would  be  pleasantly  iuid  profitably  employed  in  attending 
to  the  liiitchinrr.  lie  would  have  a  certain  supply  of  fish  food  Irom 
cunls,  iind  an  occasional  one  from  the  animals  he  would  kill.  Using 
iiiillv  <lois  iKii  rob  the  butter-jar  nor  the  pig-pen,  as  it  can  be  turned 
into  curd  vA'tL-v  ^^kimuling,  and  the  whey  can  go  to  the  slop  barrel.  This 
bu>in(  >s  can  be*  made  as  much  of  an  accessory  to  fanning  as  keei)ing 
becL^  <  1'  poulti y,  and  with  no  more  labor.  Trout  are  much  less  mis 
chii'vous  than  the  latter;  tiiey  do  not  invade  the  garden,  or  a  nev*iy 
sown  or  jjlaiitcd  lield,  and  can  always  be  found  within  their  circum- 
scrilxcl  boands.  *:  *  *  j  d^em  it  a  branch  of  industry  that  should 
claim  tlic  alti  lUion  of  our  national  government.  If  the  Department  of 
Agii'uUiin'  I'.as  no  discretionary  power  to  foster  it,  special  legislation 
should  h?  diixLtcd  to  it,  and  appropriations  made  for  the  purpose  of 
experiments  and  its  promotion.'' 
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Fishing  in  American  Waters.    By  Geiiio  C.  Scott.    Witli  ono  Lnndredandscrest; 
illustrations.     lUuiu.,  434  pa«;cs.    New  York :  Harper  &  Brothers.    ISGO. 

The  author  of  the  work  siiys  that  his  experieuce  of  many  years  in  the 
practice  of  the  ^eutle  art  has  led  him  through  so  many  scenes  of  heautr 
and  loveliness  that  his  book  has  been  written  and  illustrated,  that  all 
the  world  might  learn  the  enjoyments  of  angling.  The  recreations  of 
the  angler  in  America  are  i)ortrayed  in  a  genial  manner,  and  a  tribute 
paid  to  the  temperate  and  independent  class  of  men  who  follow  for  a 
livelihood  the  hazardous  business  of  fishing  on  the  broad  seas.  An  in- 
teresting chapter  is  given  on  the  general  habits  and  senses  of  fishes. 
That  they  possess  certain  senses,  intellectual  as  well  as  instinctive,  fe 
evident ;  tliey  need  them  to  avoid  being  devoured,  and  to  aid  them  iu 
capturing  other  lishes,  their  life  being  mainly  spent  in  eftbrts  to  c?A^  aud 
to  prevent  thomselvcs  from  being  eaten ;  the  form  of  the  eyes  of  nearly 
all  fishes  being  convex,  proves  them  to  be  near-sighted ;  and  thougii 
they  quickly  detect  the  slightest  motion,  they  lack  the  ijower  to  discrim- 
inate form ;  the  fact  that  peculiarly  scented  baits  attract  lish  proves 
that  they  have  th<^.  sense  of  smell ;  «ind  that  they  jiossess  the  laculty  of 
hearing  is  evident  from  the  anatomical  stnicture  of  the  head,  and  the 
fact  that  in  small  ponds  and  preserves  they  are  often  called  to  the  shore? 
by  a  whistle  or  a  bell.  Their  fecundity  is  almost  incredible,  aud  the 
voracity  of  some  of  them  most  rapacious;  a  shark  has  been  known  to 
seek  for  prey  some  time  after  being  split  open  and  entirely  eviscerated: 
he  evinces  no  mercy  for  any  living  thing  that  inhabits  the  waters. 

The  various  coast  and  fresh- water  lishes  are  described  and  iUustmted. 
with  their  haunts  and  associations.  The  commercial  fisheries  are  nexi 
taken  up,  and  the  character  and  extent  of  the  lake  and  the  coastirise 
fisheries  shown  ;  the  value  of  the  mackerel  caught  and  cnred  in  Massa- 
chusetts and  Maine  for  the  last  foiu*  years  has  averaged  over  $6,000,000 
per  annum;  their  cured  cod-fish,  smoked  Siilmon,  and  halibut  are  known 
in  most  of  the  markets  of  the  (*ivilized  world,  and  sell  for  over  $4,000,000 
annually.  In  Chesapeake  Bay  1,G00  vessels  and  0,000  men  are  annnaDy 
employed  in  the  oyster  business,  and  it  is  estimated  that  5O,OO0,0(H) 
bushels  of  this  delicious  bivalve  are  taken  annually  on  the  coast  from 
Massachusetts  to  Virginia. 

A  veiy  full  account,  com])rising  nearly  100  pages,  is  given  of  ancient 
and  motlern  fish  culture,  with  ami)le  detjuls  for  the  artificial  propaga- 
tion of  the  trout,  salmon,  and  other  iish.  The  work  closes  with  an  ab- 
stract of  the  laws  of  New  York  and  the  Dominion  of  Canada  for  the 
l)rotection  offish,  game,  and  insectivorous  birds. 


also,  all  tb(!i  native  iiiaics  and  thuir  ]>roiliu'«',  alpbalurticallyarrjingGiI;  and  i)edicr&e9 
ol'all  tlnj  native  stallions  avIioso  dams  have  no  names,  v»'ith  a  lull  ami  conions  Indi'X 
to  the  Trodin'e  ol*  th(^  Glares.  IJv  S.  1).  IJniee.  editor  of  the  Tm-f,  VU^ia,  unci  Fnm. 
Hvo.,  C)VJ  i)a^rt;s.     Chicaj^^o  :  K.  I5.!Myer.s  &.  Co.    ISiH. 

It  ir.  no  very  easy  task  to  determine  correctly  the  pedigi'ees  of  the 
bl<)od-h()rs(\s  of  Aineiic:!.  ^Fr.  I>ruc(^  has  si)ent  twenty  years  in  gather- 
ing and  arrani;injc  facts  on  tlu^  subject,  from  i)ublie  aud  private  reconls, 
and  has  sought  to  bring  to  light  v.hat  was  obscure,  and  to  prove  iHidi- 
grees  hitherto  received  v/ith  (l()u])t,  and  seems  to  have  possessed  great 
facilities  and  a  laudable  zeal  on  the  subject,  lli"^^  says  that,  "bom  and 
reared  in  a  section  of  country  th(»  most  famous  for  its  horses;  thrown  in 
daily  contact  with  the  most  enthusiastic  breeders  of  thorough-breds; 
raising,  training,  and  running  them  himself,  his  knowledge  of  the  blood 
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horse  crave  liiiii  conlidence  to  ])un5ue  this  study,  and  to  pubHsh  the  re- 
sult of  liis  lai)or  witli  the  utmost  reliance  on  its  general  correctness. 

"  TIk?  detailed  hi.stoiy  of  our  horses  is  shi-ouded  in  ho  much  obsciuity 
ihat  frequent  attempts  have  been  made  to  compile  an  American  Stud 
Book,  biit  each  time  the  enterprise  has  been  abandoned  in  despair.  To 
search  out  tlu^  hidden  roots  or  branches  Irom  the  parent  stems,  to  brush 
away  the  ol)s(urin;[;  clouds,  to  dra;;  the  lost  members  of  the  ancestral 
tree  fn)ci  the  mire  to  vrhich  etirelessness  had  consigned  them,  to  restore 
every  root  and  braneli  of  this  ancestral  tri^o^  to  enulicate  long-accepted 
error,  and  to  harmonize  fact  vritli  fact,  is  the  tedious  work  of  years;  and 
such  has  been  the  labor  of  the  life  of  him  who  now  gives  this  the  first 
volume  of  the  American  Stud  Book  to  the  world.  None  but  those  who 
have  inquiretl  into  the  loose,  obscure  records  of  the  past,  have  any  idea 
of  what  a  hereuh^an  task  it  hjis  heen.*^ 

The  residt  of  Mr.  Bruee's  Ir.bors  is  an  immense  accumulation  of  facts 
from  the  private  records  of  nearly  every  breeder  of  imi)ortance,  Irom 
tiles  of  anti-revolutionary  newspapers,  and  from  an  extensive  corre- 
spondence. The  work  is  airanged  on  the  plan  of  the  English  Stud  Book; 
it  is  handsomely  printed,  in  a  stately  octavo,  and  illustrated  with  twenty 
fine  engravings  of  celebrated  hoi-ses. 

The  Trotten'O  1Ioi:se  or  AMiimcA  :  How  to  train  and  drivt?  him,  with  lU^miuiscences 
of  tho  Trottinj:  Tiiii*.  h\  1  liram  Woodnili.  EiUteil  by  Charles  J.  Foster,  of  Wilkes* 
.Spirit  of  the  Tiiufs,  incliidiiijr  aii  Introductory  Notice  by  Gcor^o  Wilkes,  and  a  Bio- 
;;raphie;il  Sketch  bv  tlie  edit<?r.      l*Jnio.,  41*i  i>a;»es.    New  York:  J.  B.  Fonl  &.  Co. 

l.SGd. 

This  book  is  prefaced  by  appreciative  sketches  of  the  author  by  Mr. 
Wilkes  and  Mi\  T'oster.  Mr.  Woodruff  "  belonged  to  a  family  of  horse- 
men,'^ his  father  and  brother  being  famous  as  trainers  of  horses ;  and  has 
been  distinguished  for  his  success  in  training  and  developing  the  best  trot- 
ting  horses  of  America.  Mr.  Wilkes  ascribes  to  liim  '•  the  development  oi 
the  American  trotter  to  itsjiresent  marvelouspi-e-eminence  over  all  other 
breeds  of  horses  us<^d  for  harness  and  road  purposes."  "  Those  who  know 
the  history  of  trotting  in  this  country-,  and  who  recall  to  mind  the  aver- 
age speed  of  tlu*  lirst  harness-hoi'se,  v.heu  Mr.  "Wooilmff  identified  him- 
self Avitli  its  advancement,  will  not  hesitate  to  sa^y  that  lie  doubled  the 
value  of  the  original  element  on  which  he  tvorked,  and  at  the  end  of  a 
few  years  gave  a  (jnat  animal  to  the  country  in  place  of  what  had  l)een 
only  a  f/ood  animal  before/' 

The  memoir  is  followed  by  practical  directions  on  rearing  colts,  the 
eharacUristics  of  ditVerent  breeds,  and  their  management  and  develop- 
ment as  trotters;  with  sketches,  reminiscences,  and  gossip  connected 
v.itli  tlie  prinei'pal  laees  that  have  taken  place  in  the  ITnited  States  in 
the  last  iialf  century. 

Hoi!s::  IVihiiimtt  in: :  P'ir.brac  iiiir  Pirfediuj?,  Rearinj:.  and  Training:  Trotters,  with  their 
iMa:i:i;r  r.nut  in  tlie  Stable  anil  on  tlio  Track,  and  Preparation  tor  Races;  including 
ilistoi  its  of  t  \\r  }bMsr  and  Horsemen,  with  an  Apiwntlix,  containing  tho  performances 
ot'  De.vter.  and  a  Tortrait  by  Scott.     By  Joseph  C'aini  Simpson.    12mo.,  4(>8  pages. 

SVw  Y«nk:  T(»v.]i>"nd  vV  Adani.i.      1S>^. 

The  subject-nijater  oi'  this  book  is  well  described  in  its  ample  title- 
page.  It  i^  tilled  with  details  in  regard  to  the  breeding,  breaking,  and 
management  of  trotting  horses;  their  preparation  for  th(»  race-course, 
the  pedigrees  ol  ijuneus  racei^,  suggestions  on  the  construction  ot 
stables,  the  i»iO]Hr  .styl(»  oi*  b'ts,iS:c.    Though  i-jither  difiusc^  in  style,  and 


594  AGRICULTURAL  REPORT. 

treating  incidentally  of  n^.auy  other  subjects  tliau  horses,  tlie  work 
abounds  ^vitli  acceptable  inrormalion  to  tliose  particularly  iiitercstodin 
fast  trotters. 

TUK  MuLi::  A  Trtiati.sc  on  the  Pfrocilin;^:,  Traininj;,  and  Uses  to  wliicli  be  may  tc  pur 
liv  lliirvey  Kilev,  siiiMTintoii<U?Tit  of  the  goveriniK^iit  corral,  Wasliiiigtoii,  D.  C.  ISnso. 
107  pages.    New  York :  Dick  &.  I'ilzgerald.     Id&y. 

• 

"The  mule,  altlioui^h  th«^  huuj blest  member  of  the  horse  famih*. has 
been  a  nseliil  iVieud  of  man,  and  has  served  him  fViithfnlly  in  war  and 
peace.  11*  he  could  tell  man  what  he  most  needs,  it  v/oiilil  1)1%  kind  treat- 
ment." ^Ir.  IJiley  has  «^iven  liie  i)ublic  a  short  treatise  on  the  bi^iD|r. 
care,  and  management  of  these  animals,  the  result  of  thirty  ytii-s-exrc 
rience  in  then'  use.  As  humanity,  as  well  as  economy,  will  be  best 
served  by  khidncss,  he  has  made*,  a  strong  ]jlea  Tor  their  uiore  .seu.* 
and  Judicious  treatment,  comi)rising  remarks  on  their  breediug  ad 
raising;  how  colts  shoulil  be  handled,  broke,  and  haruessed;  the  value 
of  kin<l  treatment;  the  color  and  i)ecuiiarities  of  mules;  how  they  should 
be  packed;  tlicii'  physical  construction  ;  their  diseases  aud  ])ropertreat- 
ment. 

In  breaking  the  nude,  ])atieiu'e  is  the  great  essential.  "  Take  hold ot 
him  gently,  and  talk  to  him  knully.  Don't  si)rin^  at  him;  don't  yell ai 
him;  don't  jerk  iiim  :  don't  strike  him  with  a  club;  don't  ^ct  excitecl  at  hi? 
lumping  and  kicking;  approach  and  handle  him  the  same  as  yon  wonH 
an  animal  already  broken,  and  through  kindness  you  will,  in  losstliana 
week,  have  your  mule  more  tractaV)le,  better  broken,  and  kinder,  than 
you  would  in  a  inonth  had  ynu  used  the  whip;  but  males,  with  vei^'l'eff 
exce])tions,  are  born  kickers.  Breed  them  as  yon  will,  the  moment  they 
are  able  to  stand  up  and  you  put  your  hand  on  them  they  will  kicL  U 
is,  indeed,  their  natural  nuMns  of  <lofense,  and  they  resort  to  it  M 
instinct.  In  commencing  to  break  tliem,  theii,  kickinii^  is  the  first  thing 
to  guard  against  and  overcome.  Careful  study  of  the  niiimars  imtnre, 
ami  long  exi)ei'ience  with  him,  have  ta«ght  me  that  in  breaking: the 
mule  whipping  an<l  luirsh  treatment"  almost  invariably  make  hira  a 
worse  ki<rker,  T*iu\v  certainly  make  hiai  more  timid  and  afraid  of  yon; 
and  just  so  long  as  you  fight  a  young  nm!e  ami  keep  him  afi-iiid  of  yon. 
just  so  long  v.ill  you  be  in  danger  of  Iii.s  kicking  you.  He  nni.st  bi» con- 
vinced, through  kindness,  that  you  are  not  going  to  hurt  or  punish  him: 
and  the  sooner  vou  do  this  the  soi;n<'r  vou  are  out  of  ilauger  from  his 
feet.'' 

Mr.  liiley  was  in  command  of  one  of  the  army  con-als  at  WasbiDgto- 

during  the   reVvllion,  and   many  tiumsands  of  mules    were  annuiiHy 

])assed  under  his  insju'ction  ;  this  gave  him  iVequent  opportunities  tor 

ascertaining  the  best  color  oi'  tlu^  animal,  many  eojisideriiig  this  a  point 

of  bn])0]ta:ice ;  i)ut,  v.ith  the  ex(u»;>tion  of  the  cream  colored,  he  thinks 

this  no  eriterion.    ^Mules  of  cream  col(;r  are  apt  to  be  soft;  they  kick 

strength  and  can  stand  but  little  hardship),  particularly  those  that  have 

a  white  skin  ;  iron  grays  are  considered  hardy;  '•  avoid  si)otted  ordai>- 

)le  mules:  they  aie  the  very  poiuest  animals  you  can  get ;  they  canuot 

-;tand  hard  vrork,  and  when  once  tliey  get   diseased  and  begui  to  lose 

strength  tli**?'e  is  no  saving  them  ;  they  have  generally  bad  eyes,  and  in 

he  heat  and  dust  of  summer  many  of  I  hem    go  blind,"  suow  vliitt* 

>udes  are  about  as  useless,     in   selecting  nudes,  look  well  to  the  ngr. 

•  •"Ml,   height,   size,  of  luaie  aiid   muscle,   and  dispo.-^iiion.     Get  these 

i^nt,  an;!  you  will  have  a  gootl  animal ;  mare  muh's  are  mot's  safe  and 

rn^jv  "'idi'i'  <^      -addle,  an<l  are  better  than  a  horse  nnde  for  team  pur- 

Uni.  i»-t   .'iji?^  in  pf  ivightencd,  lose  then*  seuses^aDd 
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run  away,  as  is  the  case  with  horses.  A  horse  that  has  once  run  away 
is  never  safe  aftei'ward ;  but  bring  a  mule  back  in  such  a  case,  and 
generally  he  will  not  do  it  again ;  his  sluggish  natme  does  not  incline 
him  to  such  tricks.  As  a  general  thing,  mules  are  not  so  well  adapted 
for  use  in  stages,  omnibuses,  and  city  railroads  as  horses,  mainly  be- 
cause those  having  charge  of  them  lack  experience  in  their  manage- 
ment. But  they  will  do  good  service  on  the  prairies  supplying  our 
army,  towing  canal-boats,  and  hauling  cars  inside  of  mines,  where  they 
can  jog  along  and  take  their  own  time  patiently.  Such  employment 
soon  breaks  down  the  spirit  of  a  horse  and  renders  him  useless. 

Mr.  Eiley  closes  his  book  with  a  chapter  on  the  diseases  of  mules, 
(which  are  not  materially  difierent  from  those  of  horses,)  with  their 
proper  remedies  and  modes  of  treatment. 

The  Diseases  of  Sheep  £xrLAi>T«D  and  Described:  With  proper  Remedies  to  pro- 
vent  and  euro  the  same.  By  Henry  Clok,  V.  S,  12ino.,  116  pages.  Pliiladelpma : 
Claxton,  Rcmsen  &  Haflelfinger.   1868. 

Mr.  Clok  is  a  graduate  of  the  royal  college  at  Berlin,  Prussia,  and  was 
veterinary  surgeon-in-chief  of  the  United  States  army  duiing  the  late 
rebellion.  He  gives  a  description  of  all  theimi)ortant  diseases  of  sheep, 
external  and  internal,  and  of  their  treatment  and  prevention.  Most  of 
the  diseases  he  has  observed  and  ti^eated  himself,  and  their  -description 
and  the  directions  for  their  cure  and  prevention  are  based  subsUmtially 
on  his  own  observation.  A  few  pages  at  the  close  of  the  book  are  de- 
voteil  to  some  of  the  worst  diseases  of  cattle,  including  the  pleuro-pneu- 
monia,  or  rindeq)est,  ascribing  its  si)ontaneou6  formation  to  several  very 
different  causes,  as  the  unfavorable  influence  of  the  atmosphere,  espe- 
cially during  the  si)ring,  mostly  in  changeable,  cold,  and  damp  weather, 
when  the  animals  take  cold;  to  permanent  feeding  with  artiiicial  food; 
to  spoiled  food,  such  as  sour,  moldy^  musty  hay,  rotten  roots  or  bulbs; 
to  chinking  unclean  water ;  to  keepmg  them  without  exei*cise  or  motion, 
especially  in  overcrowded  stables ;  to  careless  attendance  to  the  animal, 
and  want  of  cleaning  the  stables ;  to  the  importation  of  uutanued  hides, 
&c.;  to  cattle  imported  from  other  countries,  particulai'ly  in  times  of 
war ;  and  to  low  i)astures  with  marshy  bottoms. 

That  destnictive  disease,  the  sheep-pox,  and  the  troublesome  malig- 
nant foot  rot,  formerly  so  ruinous,  are  fully  discussed.  The  former 
disease  may  ai)j)ear  at  any  season,  like  the  human  small-pox,  and  iude- 
l)eudently  of  all  exterior  influences  or  of  tlie  individual  constitution  of 
the  annual,  attacking  young  as  well  as  old,  healthy  as  well  as  sick  ani- 
mals. Its  devastations  have  been  enormous ;  out  of  8,000,000  of  sheep 
in  llun^ars',  150,000  are  said  to  have  been  destroyed  in  one  year;  and 
it  was  ollieially  reported  that  the  loss  amongst  herds  in  Austria,  aggi^e- 
gating  about  iO,000,000  of  sheep,  was  not  less  than  400,000  per  annum. 
This  oilic'ial  re])()rt  Avas  nmde  before  vaccination  lor  sheei)-pox  liad  been 
intro(lu<-ed.  After  these  enormous  losses,  this  remedy  was  thought  of; 
and  since  its  introduction  sheep-pox  has  ceased  to  be  a  perpetual  plague 
to  whole  count  lies,  and  only  occiu^s  amongst  single  herds  or  in  limited 
districts. 

The  nifili.unant  foot  rot  foimerly  occasioned  great  loss  among  the 
best  Spanish  Mcrinoes,  with  which  the  disease  was  most  ronimon,  but 
less  so  with  half-hrceds,  and  least  with  common  sheep;  the  more  com- 
mon kinds  bcini;-  less  liable,  because  their  wool,  skin,  and  hoofs  are  of 
coarser  texture :  while  the  delicate  frame  of  the  Merino  is  not  so  well 
fitted  10  resist  tlie  disease.  Wet  summers,  or  other  causes  whicrli  tend 
to  soften  thii  claws,  as  heat  and  moisture  combined,  or  when  sheep  stand 
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closely  to*;'CtliCT  on  warm  dung  in  a  Htablo,  fiicilitat<^  tlw  sproiul  oi  tk 
disease,  the  seat  ot'whidi  is  in  the  capsule  of  the  clavr.  In  its  mildei 
form  it  afifects  only  the  parts  above  the  capsuh*  of*  tlio  hoof,  seldom  at 
tackin/;-  the  latter.  Numerous  remedies  are  applied  to  the  extirpation 
of  this  disease,  including;-  the  application  of  different  acids  and  cmistii?: 
but  although  such  sometimes  effect  a  cure,  they  geuerally  retard  it,  r.R' 
expensive,  i)aiuful,  and  dilhcult  to  apply.  The*,  proper  mode  of  ii-eat 
ment  is  to  cut  out  Avith  a  shaip  uarrov/  knife  all  the  loose  horn  Avhicli  i^ 
separated  I'rom  the  hoof  and  is  suffused  with  matter ;  the  object  beiii^' 
to  lay  bare  the  diseased  suppurating  substances,  and  to  destroy  tbr 
infectious  matter  on  them  ;  for  this  puq)ose  chloride  of  lime  is  the  most 
rapid  and  eflicaeious  of  all  remedies.  It  should  bo  applied  to  the  dis- 
eased surfaces,  the  cleft  lilled  with  tow,  and  a  bandage  applied  to  pro- 
tect the  hoof  from  dangerous  external  irritation.  The  lUseased  hiwfs 
should  be  inspected  daily,  covered  with  chloride  of  lime,  and  bandaged 
anew  if  necessary.  If  a  diseased  spot  is  discovered  which  escajK^d  no- 
tice before,  a  portion  of  the  newly -formed  hoof  must  be  again  removed 
with  a  knife.  Two  or  three  applications  are  generally  sufficient  for  a 
cure.  The  pain  and  lameness  soon  disappear ;  the  skin  becomes  thicker 
and  more  compact,  everyday  forming  the  new  horn.  The  foot  rot  being 
a  purely  local  disease,  general  treatment  and  internal  remedies  are 
wholly  useless.  Good  and  copious  food  and  occasionally  salt  hcks, 
mixed  with  wormwood,  tar,  or  oil  of  turpentine,  are  recommeuded. 
When  the  lameness  has  disappeai^ed  and  a  tirm  horn  been  renewed, 
the  sheep  can  be  returned  to  the  healthy  flock,  after  being  made  to  walk 
through  chloride  of  lime  water,  say  by  Idling  a  long  trough  with  cold 
water,  into  which  a  pound  of  chloride  of  lime  is  poured  for  every  pail  of 
water,  and  fenced  in  at  the  sides  by  a  hurdle.  Any  vinis  clinging  to 
the  hoof  is  thus  destroyed. 

Veterinary  science  has  probably  made  greater  progress,  in  both  theory 
and  practice,  in  the  last  thirty  years,  than  in  all  preceding  time.  Mr. 
Clok  describes  the  causes  and  remedies  of  the  various  diseases  i)eculiar 
tiosheepina  style  intelligible  to  non-])rofessional  readers,  and  closes 
mth  advice  to  all  farmers  and  cattle  owners,  "  to  hcdi)  themselves  when 
possible,  and  employ  a  veterinarian  in  other  cases.'' 
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The  ioliowiu?^  list  of  Americau  works  on  agriculture  and  rural  aiiairs 
lias  l)eoii  proparod  with  care,  and  will  be  found  as  full  and  accurate  as 
the  nature  of  the  case  admits.  Reports  on  the  geology  of  nearly  alnihe 
States  have  been  published,  but  these  are  not  included  in  thislist ;  neither 
are  the  annual  transactions  of  State  Agricultural  Societies ;  nor  reprints 
of  foreign  works,  unless  largely  illustrated  with  notes  by  American 
writers : 
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Methodt)  of  Study  in  Kstaral  History.  18roo 

Monograph  on  the  Batii  of  Korth  America.  8vo 

PractK  al  Treatise  on  the  Cnlture  of  the  Grape.  13mo . 

Victoiia  Regia,  culture  of  the  Great  American 
Water  Lily,  folio 

The  American  Herd  Book.  8  vols.,  8vo 

Address  before  the  United  States  Agricultural  So- 
ciety. 8vo 

Rural  Architecture :  ninstrated.  12mo 

A  morican  (>atUe :  their  History,  Breeding,  4m;.  12mo . 

ninstrated  Catalogue  of  Agricultural  Implements. 
8vo 


I 
An(U'is.>::.  C.  T 

Aiidrrs'.tii.  .rr.iKcs 

ApiK-rt.  rvl I 

Arrnstn*!!;:.  .'>>l::i | 

AuiluLon,  ,T(  \iu  J I 

Pu 

Do 

IV 

D.-  

I^ain:.  I.  1'  

Lain:  Ciimlfs  11 


Domestic   Animals:  their  History,  Bre«)diug,  &x. 

12mo 

The  American  Farm  Book :  ninstrated.  19mo 

American  Agricultural  Annual  for  1868.  12mo 

American  Bird  Fancier :  How  to  raise  Birds  of  all 

varieties.  12mo 

The  American  Fruit  Book :  Directions  for  raising 

the  Iwst  varieties  of  Fruit.  18mo 

The  American  Farmer's  CyclopflMlia  of  everything 

relating  to  American  Fanning.  8vo 

I'bo  American  Fanner's  Now  and  Universal  Hand- 

lK>ok.  bvo 

The  American  Fowl  Breeder.  I8mo. 

Tlie  American  Florist's  Guide :  Every  Lady  her  own 

Slower  Gardener.  ]2mo 

American  Husbandry :  SoU,  Climate,  &c,  with  the 

Advantages  and  Disadvantages  of  Settling  thoixi. 

2  vols.  8vo 

Ti-.e  Auioricau  Rose  Cuiturist;  with  u  List  of  tho 

best  varieties.  12mo 

American  Villa  Architecture:  How  to  build  in  the 

Cciuili  y '. 

Es^ay  oii'Ouick  Lime  as  a  I^Ianure.  l*2mo 

The  All  of  preserving  Animal  and  Vegetable  Sub- 
stances. Vinto 

Tn'atise  on  Agriculture;  with  Notes  by  Jesse  Buel. 

l*-.'lllO 

Tlie  Birds  of  America,  from  Original  Drawings.  4' 

vdIh.  folio 

Oiuithologieal  Biography  of  the  Birds  of  tho  United 

Stat iH.  5  vols.,  8vo . . . *. 

The  Birds  of  America ;   with  a  Description  and  Com- 

]»lete  Illustration  of  each.  7  vols.,  Vvo 

Viviparous  Quadrupeds  of  North  America.  3  voI.h., 


Place  and  date  of 
publicatioD. 


*-vo. 


The  (^uatlnipeds  of  Nortb  America.  3  vols.,  fevo. 

Tlie  ^Mammals  of  North  America.  4to 

lY:ietienl  and  Scientiiic  Fruit  Culture.  12mo  . . . 


Cincinnati. 

Boston, 

Washington, 

Boston, 

Washingfecm, 

New  York, 

Boston, 
BufflJo, 

Albany, 
Now  York, 
New  York, 

Now  York, 

New  York, 
New  York. 
New  York, 

New  York, 

New  York, 

New  York. 

Philadelphia, 
Boston, 

New  York, 


London, 

New  York, 

New  York, 
Boston, 

New  York, 

Albany, 


Philadelphia, 

New  York, 

New  York, 
New  York, 
Piiiladelphia, 
Boston, 


1867. 
lOM. 
1823. 
1863. 
1864. 
1853. 

1854. 
18464)6. 

1849. 
1850. 

1868. 

1868. 

1850. 
1850. 

1868. 

1851. 
1849. 


1857. 
1850. 

1852. 


1775. 

i8ra. 

1799. 

1812. 

1820. 
1828-40. 
1831-39. 

1844. 

1846-53. 
1852-54. 

1859. 

1866. 
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Anici'Uait  worhH  on  agr'icnlturc,  <Jc — Continuccl. 


2saTuo  of  auilur. 


Title  imtl  descrIi>tion  of  work. 


Barclay,  II 

PiaTiMMri.  TI.  L 

l>ani\\<  11 

IJany,  P 

r,artlott,('.  L 

Barton.  Wi:i.  I».  C... 
D<. 

BurtyiTiK  J«»l.n 

Bartruu),  "WillLiin  — 

Bcatty,  Adr.m ', 

i 

Brc«.  LowiM  C i 

IWrlior,  CatlM'rini'  F. , 

]>.»"(I:'T,  Il(;iii %•  W I 

B»ii"«.ir.  r.  y.' 

I 

Do ' 

B<;nl:)Ti  A:  S.  :\  Barrj- ! 

1 
Born*  and,  Thcbar.t  <le 

Bov:m,  Eilwar;! 

BigiMiiv.'.  .I.i'.ob 

Do  

i>ijr<i')\^,  ill ^ 

Jiiiiiis.  .I'lliu   A   

]>laoKloclv.  Asiibroso 

Jlial:«'.  John  L 

I\> 

]Vin  iiil.  r.  A 

JU{»:l;i  '.  \.'}-A\\ 

Bi)';;ii;i,  ill  !iii."i:i 

j>  .:;i:i"\:',  S.  J 

j[Vi:..ii>;  i    .  rv.>:' 

i'.'.i!:tM:5;l('.  ('!i:)-l'-:<  ]j 

'Vin::.  y.  J.  r, 

Do ^ 

P-. ; 

i:  • 

I 

1).) 

Do 

B.)SST1    .1.  \ 

]*..)SV.-(ll     ' 

iln-c!:.  .I;)-.:.'! 

i'-r;:"!.  A.  i)ii. .  . . 

I 

JJ:i'-kr';l..»cI'".i 

»>,,   

i ;.. 

D«.    

l>u     


Bri.-Jii.  Vrni 


Ajnicultural  Tonr  in  the  United  States  and  Canatbi. 
I-Jino 

Th"  I'aiuu  i"h()\vh  Book  of  IlecciptH.  IGnio 

TI:*'  (JaiiK.'  Fish  of  lh«  Nortlioni  Statct*  and  Csinnda. 

IJlliO 

Tii'itist?  on  tho  T<>nit  Gardr-n:  Plantiu;j.  Ihniuin^r, 

'iriidinji,  and  (ruthoriu^.  I2ino 

(iiiano  ;is  a  Mannro;  its  History  and  Economy,  fvo. 

Till!  Flora  of  North  Anu'ric.i.  'A  voIh.,  -Ito ." 

A  Dfsi'riplion  of  thi«  Indi^enouH  and  Natural  Pluuta 

Aviiliin  ten  niiliM  of  Philadolpliia.  2  vols.,  l-2nio 

Travrlt*  throuiih  Ponnsylvania  to  Canada :  Obw-rvn- 

i  ions  on  the  Inhabiran'ls,  Climate,  Soil,  Product  iouH, 

Trav«-lri  tlirou^b  the  CarolinaH,  I'lorida,  aiulGeorj^in : 

I)('.scrn»in«;  tlivir  Natural  l*r«KluctiouH.  i*vo 

Southern  A{:riculture :    Eniuiy:*  on  tho  Cnlture  of 

Corn.  Tobacco,  Wheat,  6n'.  'l2nio 

Kssavs  «i:i  Prartical  A;jricult5ir«\  ISmo 

Th<-  Uotany  of  tho  Cnited  Stuto8  north  of  Virginia; 

a  ib'SJ-ription  (if  Flowering  and  rorn-liko  plants. 

I'^nio 

Th«'  Family  liccoipt  Hook.  J^vo 

FriiitH.  Fhiwcrs.  and  Farming.  12mo 

The  AuH'ricin  Poulterer  h  Couipanicm  :  lUuAtrated. 

I'^ino 

Tho  Itabbit  Fancier:  The  Breeding,  licaring,  and 

Disi'i'scrt  of  Rabbits,  linio 

A  StatiKtical  View  of  tbo  number  of  Slicep  In  New 

En^rlaiid,  Now  York,  Pennsylvauia,  ami  somo  of 

the  Wowtem  States.  li?mo , 

Thr  Vine  Drcssi'r's  Mauiml,  Theoretical  and  l*racti- 

cal.  6vo 

Treatim"  on  the  Honey  Beo.  8vo 

A"r.e:ii'an  Meilical  liotanv :  Illu»trate<l.  3vols..  S'vo. 

I'll!'  IMantd  of  Iio»tou  and  vicinity.  lOmo 

Catalogue  of  tho  Medicinal  Plants  of  Ohio.  8vo 

'j'i  «':i:  i.;'j  on  Practical  Farming,  bvo 

Treat irio  on  Sheep:  with  a  Chapter  on  Wool.  S4mo. 

A  jiriculttire  for  Schools.  l*^io 

Faiiiilv  Ti'Xt  Book  for  tho  Country,  or  the  Fanner 

at  I  (onus  l*2nio '. 

The    laitii   and    I'iivside:    Half-hour  Sketches  of 

(!rnnitry  T,ij'.\  12:no    

The  Vv'esteni  FaruM-r  s  Kiunil  Comimnion.  8vo 

Ciiiiialolo^y  of  tho  lTnite<l  States,  bvo 

'1  !»♦»  A^ric-'uliurv*.  Miueraloffy,  &c.,  of  Tennessee. 

l'):iM> 

Tin*  Airricnltnre,  Natural  niHtor>',  and  Industry  of 

K(  ijiiehic  (bounty.  Maine.  8vo..' .' 

Me;  hod  of  makin^'variouH  manures.  It^nio 

Xr.rr.ral  Ilis'.oiy  of  the  Birds  of  the  United  States, 

not   ^ivon  by  Wilson  ;  with  Illustrations.  4  vols., 

1)l'.0 

CojMiiar.itivo  Vi<iw  of  tlie  Cropi*  of  England  and 

Marylauil.  >^v» 

:^l»'t«h»  S4if  a  liDtatiou  of  Cmjisand  other  Rural  Mat- 

terH.  ^^\•^» 

Ti't;:iis<»  on  Country  Habitations.  8vo 

i'ssays  and  Notes  on  American  Husbandry'  and  Ku- 

ral  Allaii-s.  > vo .' 

Treatise  on  iln-  (.'ulture  of  Heiup.  Hvo 

Qneri«  H  on  the  Nature  and  IMnciples  of  Vegetation. 

.""VO 

Travwlr^  in  Louisiana:    its  Plants  and  Natural  His. 

torv.  "2  vols..  j?vo 

Til'  PiT.liry  Vnr«l  as  it  should  be.  I-Jmo 

The  Flov. t-r  (lardeu;   doscrlbinj;  the  }^[anagomeut 

•  il'i  )rn:i!Men;;il  Plants.  I'Jr.io 

Vinevaid  (.'iilture;  with  numerous  Notes  and  Adai>- 

t.iti.Jii.s  i<»   AnM.'iican  Culture,   by  J.  A.  Warder. 

Tin-  Naiunil  Tiistorv  of  Nurtb  ('amlina.  «\*o 

TIm>  Coi:i]»b'tp  Fbtn'st's  Ciwii'.e.  I'Jmo , 

'il;«- Kitchen  (lardener's  liistnu'tor.  l^nio , 

Til.'  Voni'L' <^5trd«ncrs  As.sistant.  li!nio 

'i"-.f  I'm  it  <.'iiltivatoi"s  Manual.  i->mo 

Th«-  .^ni«iican(iar«leners  Assistant :  Bevisod  by  S. 
Filv. aidsTo'ld.  iCmn .*.... 


Place  and  thi-n: 
puhlicatioii. 


E<linljursh,  IrM 

Boston.  IrSiL 

j  New  York,  I*:i 

New  Toik.  h:i 

Boston.  W\ 

Phil.iutlplii::.  bli-.i 

Phil.idelphir..  i-l*. 


London,  ITJI. 

PhiLidclpliia,      H'l. 

New  York,         l^- 
MavsTille.  Kt..  ic^i 


New  York, 

]  New  York, 

New  York, 


Now  York, 
Now  York, 


Is4-. 

iss:. 

ISST. 


Boston,  18K. 

PhiladolphiA,      1841 

I'hiladclphia.      Ie43. 

I  Boston,  1SI^21 


,  Boston.  ISVL 

i  Columbns,  W3. 

!  I-^vdkfn.  Md..  1:J3. 

'  New  York,  1«3. 

i  Now  York,  IsSL 

!  Xew  York,  leS. 

i  New  York. 

!  Indianapolis,  1S6T. 

I  Philadelphia.  1557. 

Phihidelpma,  leCi 
I 

Aupnsta.  1?6?. 

Now  York,  1^'. 


Philadelphhi,  1*23-33. 

I  Philadelphia,  IT^i 

I  Philadelphia.  i:?T. 

I  [PhUadelphia,!  l^'- 

I  Philadelphia.  IIW. 

fPhiladelplda.l  17XK 

iPhiladelphUJ  1^"^'. 


I  London, 
:  New  York. 


. . . !  New  York. 


Cincinnati, 
!  Dublin. 
'  New  York, 
I  New  York. 
'  Nt»w  Yt»rk, 
.  New  Yt»rk, 


Si:i«;l<'  Sreni,  Dwarf,  and  lienewal  system  of  Grape 
(J n Itu.  e.    IGmo .* 


Now  York, 
i  New  York, 


1771. 
l-CT. 

i«ai. 

lJ^7. 
ISJt. 

1667. 

IdOl 
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American  works  on  agriculture j  ^c — Continued. 


Name  of  author. 

Bii:ii-\ji^.  \\m.  M 

Br'n.^c.-'.  Chr.rli'fl 

r.row.'.  O.V 


Title  and  description  of  \rork. 


Place  and  date  of 
publication. 


Do. 


Do 


P-rowrr .  Peter  A . . 

Do 

Ru'.h  i:;:;:!.  lv>t»CTt 


Do... 


Dnist.  K'll),  It 
!)<'> 


Do 

Bnnlcer.  Tirnotliv.  \ 
(lU-v.  vr:n.  Clift.j  5 
i>urK'  V,  Jiimea 


R'lrr.  F'-firirjr.  \v 

r.uriiha»:i.  G.  1* 

iSua'iy.  -liimow 

P-r-tliT.  lYarjiis 

LutltT.  FrciU  ricli. . . 

Cidnl.  J.l!Ut:< 

C:*:ni.'H:I!.  J.  L 


C;i:-.Jo»  v.c.  n.  Do 

Cu:fv.  Iltnrv  C 


r.\\ 


J 


r;-..siy.  .1.  P... 
C.'.rc.i'.ir.  Mark 


D 

*.»*-^'i        *■*•  -1-/ ..•-.--  . 

(■\..-  <:.'£ 

'.  i:.'-;:  :'  ::'.    -T.  L<-r.".v. 

rL'A  '■.'   :^-''  I 

C  ..   .li  .•  .  ^Viji 


.  A.J    

.  I).:-i.l 


!)» 


••.! 


(    , 

V 

i " 


\  •  .    : 


.1 


i_ <.•'••>. «  .  •  •  .-• 

i  »,>       

\.  -j^.J.    .  l.    J  <■ 


licmarkfl  on  Entomology,  in  reference  to  Agricnl* 

t nre.  8 vo 

Elemouts  of  Ornithology,  and  Introdnction  to  its 

Ktiuiy .  8vo 

The  Complt  to  llrrl»!il!«»t.  llhno 

Sylva  AiiU'ricana :  A  Tit?ati»e  on  the  Forest  Trees 

nf  the  United  Statt-s:  Illiistnited.  evo 

Tho  lYees  of  America,  scientiflcally  and  jwpularly 

de8Cribe<l :  UIiiKtrated.  8vo .* 

American  Ponltrv  Yard.  l*2mo 

The  American  Bml  Fancier.  Ifhno 

Tho  American  Mnck  M&nnal :  On  the  Nature  uf  the 

lending  Principles  of  Agricalturo.  ISroo 

Hemoir  on  Indian  C4)m :  To  Trliich  is  added  '*  Bar- 
low's Hastv  Pudding' 

E.<way  on  Hafr  and  Wool .  Breeding  Sheep,  &c.  4to. 

An  E»s«av  on  Indian  Com.  isvo 

C'nltivation  of  the  Grape;  with  an  Appendix  mn. 

taining  X.  Longworth's  Directions  for  Coltivating 

the  Strawliem-.  l*2mo 

The    Fanner's   (Jomtmnion:    Essays  on    American 

Ilimlwindry ;  uith  Useful  Tablfwi.  I2mo 

The  Fannc'f'x  Instmctor:  Essays  and  Hints  on  tlie 

Management  of  the  Farm   and  Garden.  3  vols.. 

l'2ino 

The  Family  Kitchen  Garden.  )2aio 

Tlie  Culture  of  tho  Ilose  :  Describing  the  Best  Va- 
rieties. 8vo 

The  American  Flower  Garden  Directory.  12mo 

PamTH  on  Yankee  Farming:  From  the  American 

Ajn^lenlturist.  l2mo 

GraiKVH  and  AVine:  A  YiBit  to  France  and  Spain. 

I'Jino 

The  I'icld  and  Garden  Yegetablea  of  America,  bvo. 

m.-itory  of  the  Hen  Ferer.  12mo. 

<lr.ai»e.«»  and  \Viue.  12mo 

Tr:uti.<'e  on  Breeding.  Crossing,  and  Training  Dogs. 

I'imo • 

The  Fannrr*.?  Mannal:  A  plain  Treatise  on  Hus- 

l>an;ln'.  Irmo 

Prairie  Varnnng  in  America ;   with  Kotes  on  Can- 
ada and  the  Unite*!  States  ISmo 

M.mual    of   Sclent i tic   and    I'ractical    Agriculture. 

l2:no 

Treat  ise  on  Grapf-Cultnre 

Ilnnnouy  of  the  Agriciiltnral,  Hannfiictnring,  and 

(.'o'.iiiuercial  Interests.  8vo 

Illustrations  of  Me«lical  Btitany.  2toK,  <to 

Treat i.-^e  uu  the  Varicus  Foinis  of  the  l^tota  of 

Fh>vT»  rn 

S  vnopsi.s  uf  North  American  Ornithology,  ifvn 

Natural  Ilintory  of  Carolina.  Florida,  and  the  Riha- 

ma**,  i  voJM.,  fiilio 

The  Tri**^s  and  Slimbs  of  North  America  adapted  to 

the  Climatf'  of  Knglaml.  4to  

Tht   Ve:i«'t.ibli*  Kin-^'jloin;   or  IT.ind-Book  of  PiaiitM 

and  Fri-it."?.  lUnio 

The  Pniirie  Fmii  Calturist :    For  tho  Norlhwe.**t. 

lOiuo 

I*nv-.'i:t  C'"'r.diticn  of    Agrionltnre.  at  Ilomc   and 

.Vl»!i»n«'.  pvo 

C:ilr.'ii' of  the  Su;far  E.et.  12mo 

i  ht  Cdld  <  Jrap^ry ;   or  How  to  grow  Grapes  under 

Gla^s.  IJriiO  

Till  < ;;-n]«'-rfn>\rer'.<  Guide,  lilmo 

The  A'.n  leultur.il  Interests  nfCaua'la.  Ilhno 

1  h»'  ( Jfoid^y  of  thf  West  and  S>uthweKt.  f*vo 

C«»i;oij  is  Kin-.::   its  U<  latitms  to  Apricultnre   a:.d 

( 'oTi'Tmree.  l*^o  

Tii«'  ClKUii.<tTy  cf  Asrirultnre.  Iti^mo 

Tif^Mti.^i'  o:;  the  Cultun*  of  the  Sugar  Beet.  12mo 

T!".^  A!i:at».nr'rt(i'ii.'e  and  Flower  Cri»r«len  Dinctorv. 
rv«nti*:i'  ..'I  thf  Miil')etTy  Tr;^e  and  Silk  Wonn.  Vl'uo 
.\ini'  •.:lt:'.r.:H>ui  rie:»  :[ti>th«-  F.imHi-iiof  Maine,  j  *-vii 

Til  •  [lis;  asis  of  Sheep:  Cattle  Epidemics.  I-Jtihi 

I:  ;i.''.i  J;j«  o:i  the  Lar\ie  of  the  Uc'sAian  Flv.  i2iiio  . . . 
M::'r.ial  on  the  Culture  of  the  Mnlberrj-  and  Silk 

Wnnu.  I'iico 

A  Vi:ir's  Residence  in  the  United  States.  I2mo 

The  A  merican  Complete  Gardener.  I'-Imo 

Treatise  on  Domestic  Poultry.  18mo 


PhiUdelphia.  18SS. 

Boston.  1647. 

Jersey  City,  1867. 

Boston,  18^. 

New  York,  1846. 

New  Yorit,  1850. 

New  York,  1351. 

New  York.  last 

New  York.  1856. 

Philadelphia.  1653. 

Phihidelphia.  1837. 


Cincinnati,  18S2. 

Boston.  1830. 


Boston,  1840. 

New  York.  185SL 

Phikdelphia,  1844. 

Phihidelphia,  1851 

New  York,  1668. 


New  York, 
Boston, 
Boston, 
New  York, 


1848. 
1^64. 
1855. 
1848. 


New  York,  1856. 

Weatherafield,Ct,*SL 

New  York.  1889. 

Pliiladelphfa. 

Augusta.  Ga.,  1890. 

New  York,  1891 

Phihidelphia,  1847. 

Rnltimore,  18S1. 

Phihidelphia,  1856. 

London,  1754. 

London,  1733. 

XewYo:::,  1843. 

I 

Chicago,  1859. 

I 

Albanv,  1826. 

i!o!ttuu,  1840. 

N^w  York,  1853. 

New  York.  1«*56. 

2iIoutn-.il.  Ir2l. 

i^>ssville.  Ohio,  ltf4d. 

Cincinnati,  18o5. 

Northampton,Ms.,'37. 

W.I  .-*]•:  T»-.n  on,  1«56. 

I'hib.drlphi.i.  1K». 

[rmtLmd.j  IkH. 

Pliila-Jelphia,  ISCS. 

Phikdelphio.  1(^4. 


Boston. 
New  York, 
New  York, 
New  York. 


1833. 

181d. 


6t  -0 


AOiaClL'ilJiiAJL.    KEPOJiT. 


A)iH r'u'iui  n'vif  o::  iii:ri''t4lUiK\  iir. — Continued. 


Naaic  of  jiiitlior. 


(.'ul*i,  S.  "W 

L)«i 

Cr-uLun    Ilourv   ... 

Do ■ 

Do 

Do 


Comstock.  John  L.. 
Comstmk.  T.  CI.  ... 

Do 

('onjrrr.  J  I.  IJ 

Copoluuvl,  II.  M..  — 
Ct»ulta.s.  ILiiiaiiil. . . 

Do 


( 'onltns.  narrict 

Cosi\  William , 

Crevoooonr,  J.  II.  St.  John  dv 
I'reuiri'.  T.  F 


Custia,  G.  AV.  I'. 
Dadii.  Gooriic  II. 

Do 

Do 

Do 


Daua,  Samuel  L. . 
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The  Noxious,  Beneficial,  and  other  Insects  of  New 

York.  8vo 
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X^atural  History  of  liiHOcts.  'J  vol^..  li-^ino 

Xaliiral  Hi.sti»iy  of  Oiiadniptd^.    li^'iir* 

Fruit,   Fhiwi'r."  and  Kitrheii  (iardra.  Ir'sao 

Tho  Salmon  Fisln  riist)f  thr-  St.Lawrt-m-t',  ii;.  limo. . 

Tim  Floworinir  Plants  and  Ferns  of  Ohio,  j^vo 

The  Tr.ipiHrrt  (.ruitie:  The  Fm*  IJnsinej'.H.  &r.  .^vti  .. 

Jioiidoiv  15t)taiiy ;  tir  l*arlor  lieidn.f  Flov.vrh,  tvo,. 

Flora  and  Out  Hues  of  l?«)tany.  fvt» 

The  Xtw  Knjjland  I*<»i:ltrv  'l»iveder.  l:3mo 

Hhustnitod  Uotany *. 

Chemist ry  of  the'  Farm  aJid  Se;:.  lOmo 

I  Hint.-i  on  t!i«*  Daily  Dutie.-*ofa  IIoiis<'keviM-r.  l-i;:ii.. 
'  On  Trainin;;  Ciwaliy  Horses;  with  a  Chapter  na  li.i. 

j      rev's  Method.  I'-mo 

'  Tin-  Am'-riean   .\n;rler"s  l)oi>k.  fvo 

.  Details  of  Ai  tilieial  Fish  IhvtMlinf^.  t<vo 

.   Flements  of  Scifntille  Auricnlf.nr.  l*Jmo 

Notes  for  Ameri«*an   I'r.riaer.s.  r;vi> 

I  Tin.*  Xew  Fuirland  Cultivator 

The  Floia  <if  l'eni:s.\Ivania.  lUmo 

(ie!i,'ra  of  Xertli  Amiiiciai  I'lauta  to  iho  year  UI7. 
-2  vtil.s.,  l-iino *- 

Fl('menta7-y  Treat  !•-•*  on  l.otany.  I'Jmo 

■  Ornithi'h.'ir'y  of  the  Fuiied  Slate.;  ami  Cana'hu  ii  vol:*.. 
;     I'Jnui. . . .'. 

Deserij'lion  of  the  Forest  Trees  of  X'.  Aiaeuea.  not 

I      de.scri'oed  hy  Mieliiiux.   'J  vol.-...  Kvo 

'  Outline.-,  of  the  Ajrrieullural  I.eetan  sof  Vale.  I«:m<i. . 

■  0'.i;iin  aT:d  Va:ietiis  nf    the  Chinese  and   Afiie.ut 

Sniiar  Can:'.  I'Jum* 

I  "Walks  and    IV.lks  of  a:*.  Anu-ricau  Farmer  in  Ki\'^. 

'      laml.  I'.'nio '. . 

t>nion  CMltr.re.  Treit  i-s,' mm.   h!mo 

(.)nio".i»;:   IIi'W   rn  ll:a-«e  iIm-iu  lM\ilitahly  ;  l»y  seveu- 

t'-eii  O'li-'i.-;::  iweif,.  ;  \o 

I  Or.}i;'.!(li-':'s  (  (•-.:•]». ii.tMii.   di  \«;-. »d   to  the   Fruit--,  of 

l!i:- I'..'i.  d  ^i-.i;     .     !;  • 

!  On:- S;>i.i:;«  t    i''-!i?-  •.  a.  •'.   '.'hi  ■   'v.is  -S.-id  .•.:\,\  Done 

i      in  it   

'  Outline's  of  :•  iM:>!i  f-r  I- trio'.SIiinjr  a  Stati*  Soi-i^^ty 
'      of  A;rrivu'Jir.- i;j  1*.  nll^■   1- :iiMa.  .^'-o ". . 


.;  P;iil::.:..Ji:]:=.:. 

. '  I'liiJariljiI.i. . 

.  Xj-x.-  Viv.k. 

.  IMiil-'uioli'l'.Jj. 

.     X'l.  \'i'   iiilL, 

.    l^hik;d;'Iph..: 
Xi'V.-  Yi.iL. 

.   Dr.biiiJ. 

.;i»Ii:ladel:^ii.i. 
X^ew  Yolk. 
Xev/  York. 

I 

:  Xt'w  Yo:k, 
Xew  York, 

'  Xi  w  York. 
X\v.-  Yi.ik. 

X^ow  York, 

Jhd  Timor?. 
IMiiUtlelphtJ. 


I..  J 


j«: 


I:."-. 


i- 


I    •- 

IT-  .. 


H-'. 
H-4. 

IS  I. 


:  X»"w  York.  Irv- 

:  Xev."  York.  hW. 

'  Xew  York.  l!*>i 

!  r>o.>>rou.  :**- 

i  St.  l.oiii.-!.  lr«t 

I.Jinc'aster.  l*n..  1^13. 

Xt'W  York,  Iwj. 

.  Xow  Y'ork.  l?a 

I  X«>w  York.  l*^ 

'  XV w  York.  l%a. 


Now  Y'ork.    I%t7-«1. 
I  Xi.'v.-  York. 
;  Xi-\\-  Y'ork. 
;  X<-w  Yoik. 
!  Xtv.-  York,         W:. 

Montreal.  W". 

:  C<iUiuib'.w.  1#3. 

'  Wiaiin"l<»nhCt..l-^'-. 
I  X<w  \Virk. 

X.  w  York.         1^* 

n^ision. 

X'ew  Yoik. 

IMiiladidpIs;:.,      \-.yi 


H'ri 
IC31. 

!-:■. 


'■  Xi'W  York. 

Pliiladi'lpliLi. 
:  IMiiladrlpiita. 

New  York. 

Now  Y'ovk. 

LSoriton. 

JA'Wi.dmr-.  IV..  livi 

'  Phjladplphi  I.      »f-J^ 
'  CHUi1n-iuj.%'.         Itte 

Ik>t>tu:i.  I^^''- 


. . . !  Ptiilndeliihij. 

1   V ■«-     •• 


i  New  York, 

1 

1?^ 

!  New  Y'ork, 

IJ5T. 

;  New  York. 
:  New  Y'ork, 

1 

IrS 

New  Y'ork, 

1gG& 

Phikidiljiuia. 

Ib4L 

.  P>vmtoii. 

rUi]ail..lphu, 

ITH 
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.iiucrican  irorks  on  ajricnUurc,  <fv.'.  —  Continued. 


Xamo  ot"  author. 


Titlo  ami  ilcscriptiou  of  work. 


Place  and  <lato  of 
]mb1icatiun. 


i.-ii).s,  n.  II. 


okai  <1.  Alpii'.v...  S.  jr ('1  \x'vW  to  tl:o  Stndy  of  luseots.  8vo 

nlo; .  lC.tr ( 'lUt'.iro  of  tho  Sti-awbeiTj-  and  other  Small  Fmita. 

l-»mo 

rkm.in,  F Tli^^  liook  of  Host's  :  IIov.'  to  Cultivate,  &:c.  8vo 

'ill!'  I*arlor  CJardcner:    A  Treatise  on  tho  House 

Cnlmre  of  Plants 

r»on.«^.  S.  15 TIm'  Ito.sc ;  its  liiijiory,  Poetry,  Culture,  and  Classi- 

lication.  I'Jmo '. 

r.xoz.  Prof X»"vv  I*rocess  for  tl:'*  Culture  i)f  tho  Vine.  18mo 

t<r.»«.  l!i(li:ir«l A  jTii  cultural  Enquiries  on  Plaster  of  Paris.  8vo 

ttiL>oii<-.  UaLiiil ICcunciny  of  Puel :  ^vith  lleiaarka  on  Ventilation,  Sec. 

rvo 

irlps,  E.  AV P>re-Ki*cpcr'«  Cli.irt :  Manivieracnt  &c.  of  Bees.  ICnio. 

The  Vine;  it.n  Culture  in  tho  United  States  and 

Wiue-Makinji.  Isnio 

lin,  John ( )l)eu  Air  Grapo  Culture  ;  and  ;2il;uiufacturo  of  AViue. 

l-2uvi 

Plantation  and  Fann,  Instruction  in.  4to 

Poultry   lk)ok :  Treati.so  on   the  l$ree<liug,   &c.,  of 

DoTiustic  Fowl.s.  12nio 

Pi-airie  Fanner.  Agricultural  and  Ilorticoltural  Ad- 
vertiser. 12mo 

ince.  Wm.  P Tn-atise  on    Horticulture.  Fvo 

Do 'J'n-:itise  on    the   Vino  and  Management  of  Vine- 
yards. 8 vo 

I>o r«iuu»lo;iie:!l  Manual,  t^vo 

Do Manual  ot  the  Cidture  of  Hoses.  ii\o 

rdv  A:  Johni^oii 'Iht'  Small  Fruit  Instnictor.  l^io 

iiu(>v,  M Ihi'  jilysteries  of  Bee-Keepiuj;  E::plafned.  I'Jmo 

incy.  J«\"i;di  Essjiy  on  Soilinj;  Cattle.  Pvo 

fiDes<iui\  C.  S \Ki'-rican  Manual  of  the  Gr.jpe  Vine.  12ino 

D.> Manual  on  the  Mulberry-  Tre<\  12nio 

Do Natural  History  of  tho  iliver  Ohio  and  its  Tributarj- 

Streams,  jjtvo" 

flnesque,  F M»'dioal  Flora :  The  ]!^Iedlcal  Botany  of  tho  United 

Stiit<  •*.    "2  vols..  I'inio *. 

Do Fhna  <'f  the  State  ef  Iy>uisiana.  8vo 

nd,  E<l\vard  S..  jr Flov.vix  for  the  Parlor  and  Ganlen.  12mo 

Do :  ( f  arden  Flowers  :  How  to  (!!ultivate  Thera.  ISmo 

Do On  Hardy  an<l  Tender  Bulbs  iuid  TuberR,  12ino 

ndali.  S.  H Shoep  Husbandry  of  the  Soiith.  8vo 

Do Fint»  Wool  Sheep  Husbandrv.  8vo 

Do Thf  Practical  Shei)henl.  12iiio 

nlett,  Wm.  H lHsi;j:ns  for  Cottaues  and  Villa.'-..  2  vols.,  4to 

dd,  George Treatise  on  Feililizing  Poor  and  Exhausted  Lands. 

Hvo 

ildinston.  D Kssjiv  on  Grape  Cultiire  and  Wine.  12;no 

emelin,  Chas The  Vine-Dress4Vs  Manual.  18iuo 

Do Tlie  \Vine.Mak»'r's  Manu.il.  I81.10 

id,  I>avid  P» Vfutilation  in  AuKrican  Dwellinps.  8vo 

:hard&i)u,  H.  D Tnatise  on  Domestic  Fowls  and  Oi"namental  Poul- 
try. 12mo 

ev,   Ilarvev Treatise  on  the  Mule.  12mo 

cli,  John  \V The     American   Architect :    Designs  for   Countr}' 

lIou.<'es.  4to 

6erts.  Jo1» The  I*ennsylvania  Farmer.  ]2mo 

l)insf»n,  S»)lon ( ruano  :  How  to  use  it  to  the  B<'«t  advantage.  «vo. . 

i>i» Facts  lor  F\jmiers :  about  Animals,  Buildings,  «fcc. 

8v<> 

Igers.  il.  ^[ Soi»-ntitic  Agriculture ;  or  Chemistry  applie<l  to  it. 

1  ^10 

^ssle.  Tii'opluln.^ Treatise  on  the  Cultivation  of  Cel-n'.  8vo 

jsevtlt,  Ji.   r. The  Game  Birds  of  the  Northern  State*.  12:uo 

[vlan«l.*»«>u.  TlioH The  Sheep  Breeder's  (ruido.  12mo 

lli:i.  Eihmuiil K.-fsay  on  Cal.  areous  Manures.  p«vo 

Do Ileport  on  A giicultural  Surv»«v  of  .S.  Carolina.  8vo. . \ 

Do Preuiiuiu  Es.'^ay  on  Agricultnnil  Education.  8vo ! 

1>.) Es.says  and  Notes  on  Ajrrienlture.  8mo , 

D) Drainage  and  other  connecte4l  Agricultural  Subjects. 

r  vo 

D.) Sketcb«'8  <if  Lower  North  Carolina  and  the  bimilar 

adjacent  lands.  .Svo • 

Biual  B;imble8;  or    about  Flowem,  Jiirds,  and  In- i 

S'CtS 

'v.  --.    Ticatisc  on  Natunil  Ilistorv.  2  vols.,  tvo 


Salcni,  Mass.,  IBSd. 

New  York.  1fl.')4. 

liostoii.  l8tiC. 

Boston,  186«. 

New  York.  1857. 

New  York.  1857. 

Philadelphia,  1797. 

T'hiladelphia,  1812. 

New  York,  1854- 

Hartford,  1855. 

New  York,  1862. 
New  York. 

Boston. 

Chicago,  1867. 

New  York,  1825. 

New  York,  1830. 

New  York,  1832. 

New  York,  1846. 

Palm\Ta,  N.  Y.,  1868. 

New  York,  1865. 

BoAton,  1862. 

Philadelphia,  1830. 

Philadelphia,  1830. 

Lexington,  Ky.,  1820. 


Philadelphia, 
New  York, 
15oston, 
Boston, 
Boston, 
Philadelphia, 
New  York, 
Rochester,  N.  Y., 
New  York, 

Winchester,  Va., 
PeokskilLN.Y., 
New  York, 
Cincinnati, 
New  York, 


New  York, 
New  York, 

New  York. 
Philadelphia, 
New  York, 

New  York, 

Rochester,  N.Y., 
Albany, 
New  "iTork. 
Sail  Franeisefl, 
I*eter«biirg,  Va., 
Columbia,  S.  C, 
Uichmond, 
Kichmond. 

liichnmnd. 

Ralei;>h. 


I  1 


scheTi'."- 


\V 


]>.» Treatise  ou  Bot.nnv.  8vo 


D.. 

tt.-iii.  il    :i;  V 
«bui';  .  •'■  »! 
indi  !  -.  >!■- 
in<'.'  I  "^     V'-  .1 


■>  T 


.  '11 


'l!  .'.»(;>('  on    (teolfxry.    ^yo 

\'<  i:tilation  suni  Wannint:  of  BuU'lings.  bvo 

.*.  n  A r..ilysis  of  the  Apple.  Svo '■ 

1 5  ■  atise  on  the  I*nf«!rable  Bree;!s  of  Potdtry.  12mo  . .  \ 
!'.  ;l:  .^i.li  r.  ot   the  <;n)pi«  QaeKtWtii ; 


K<»sto:i. 
I'liiladvlphia, 
I'liihidelphi.-i, 
Philad"  l]»hia, 
Xrw  York, 
Albany. 
New  Yt>rk. 
New  Yorl;. 


1888. 
1817. 
1863. 
1866. 
1867. 
1849. 
18S9. 
1863. 
1847. 

1809 

1866. 

1853. 

1868. 
1858. 

I&'i2. 
1867. 

1852.* 
1804. 
1853. 

18G7. 

1848. 

mvx 

1812. 
1843. 
IKkJ. 
Irt5.>. 

1  co'i . 

18C1. 

1»(k5. 
18.'50. 
1 850. 
leM. 
lMi2. 
lC«o(». 
I8f.5. 
18G0. 
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American  troifc*  on  AgricuUuref  ^-c. — Cou tinned. 


Name  of  author. 


Say,  Thomas  — 
Saytro,  Ktlwanl. 


Do 

1)0 

Saxtou.  (.'.  il 

Sfhi'iHk,  P.  A 

Do 

Pl'hlWlliT,  II 

Scosliy.  N.  T 

Scott,  Cl<Miio  C 

Siclni'V.  J.  C 

Siiaoils 

SimpHon,  J.  C 


Skiiinor.  T\  G 

Skjinu'r.  J.  S 

Suicatun.  A.  C 

Siiioi-,  Airii-<1 

Sinlili.  rharlrn  11 

Siuith.  (iiM»;lrii;Li  Vi 

Saiiili,  fJ.  A 

Smith,  J.  K 

iSiuith,  J.  V.  C 


Titlo  and  doscriptlon  of  -work. 


'     FZocc  aad  ilstc  of 
I  publkatiOiL 


Pliiladeliklii, 
Ttostcin, 


American  Entomology.  3voU.,  8ro 
Tit  ati.sc  on  the  Cultiu'c  of  the  Cactua  and  Dahlia. 
18nio 

American  Flower  Garden  Com])anion.  ISmo Cincinnati, 

Amrrican  (rai'dener's  Companion.  li^mo :  Ilotston. 

IIan<l-rMM)k  on  the  Culture  of  Tol»ai'ro.  lJ?mo '  Xexv  York, 

The  '  iardeniT*M  ('omplete  Text-15ook.  Irtuo I  Ik>stou, 

The  Kitchen  (I:inlen«;r'8  Dint'tory.  lf?mo ISoMtou. 


I?3J. 

15P. 

1« 

Lv!. 

Iw!. 

EsKiiv  <tu  a  New  System  <if  Gi-aju'  Culture |  I3]f>uuiiugton.IIL.I»ii>. 

Horizontal  ri«iwiii;i  and  llill-Sule  Ditehin^ I 

Fialiin^in  .Xnjerican  Watt-W;  110  llluHtratioji.'?.  I'Juioj  Xow  York,        I**. 

A  !iierir:in  Cotta^*-  and  Villa  Arvhiteeture.  -I to I  Xew  Y»»rk.        1?^ 

The  PI.int»r rt  Guide.  »»vo Cbarkston. &C.. IM. 

lIoi-HO  Portraiture:  J5reediu*;  and  Traininj;  Trottersi. 
]-2nio 


J  New  York. 

Elenu-nts  of  Apricultunil  Chemihtry.  ISJino ,  PhiLidelphifc 

Christ  nms  (lift  to  the  Younjc  Fann'erH  of  the  U.  S- . . '  }Va!«liinjrtiiD, 
Thf  liuihhTH  P«K'.ket('<Mupajjiiin.  l(jmo. . 
The  Potato  Phint;  Ha  Um.'S,  Diseiun'S,  a 

Landscapo  ( Jarilenin;i :  with  additiuuH  by  L.F. Allen . .   Xew  York, 
The  Eeouonj V  of  Fanninji '  Xew  York, 


:  PhiUdelphLx 

and  Cnltivu- 

Xcw  York, 


Prmhn^rivi'  Fiinnin^r 


. .   Xew  York, 


Smith,  L.  T 

SiKKUjer.  Aldcu 

Spurrii-rs 

&iuier,  E.  G 


Stafford,  J.  H 


Vho  (Jranunar  i»f  iiotany ]  Xew  York, 

X:itural  IIi!^tory  of  the  Fishr.s  of  Massac! lu.sctt.'^ 

I -*iu<» "- :  Alston, 

Tlu«  Amrriean  F.iriit'r'd  Xew  IIand-B«M>k !  Philatlrlpliia. 

The  1*1  uper  Cultivation  of  the  GnipoViuo,  l^io...i  Brookl\Ti, 
The  Practieul  Fanner.  8vo :  "\Vorc«aterM 


liC. 
Irll. 

leu. 

Iril 
131 


StanshuiT 

Stan.  W'.U 

Stephens,  Henry 

Stewart,  F.  L i 

Stewart,  John 

Stockardt,  J.  A 

Storer.  I).  11 

Strong.  A.  B 


Tropical  Fibers-  their  I'ro«lu(:t ion  and  Economical 

Extractiiui.    12mo 

On    the    Production  and  Mamifactnio  of  Cereal 


( 


im. 

Worcester,  Ml.,  17& 


I 


Xev  York, 


IXL 


(Jrains.  j=*vo Cleveland, Ohio. Ifr4?. 

('hin^■^e  Su;rar-C!«n<'.  Snj;ar-M:ikinj;,  6iC i  Xew  York,        ItSi. 

The  Cranberry  CulturiKt.  1-Jiuo Xow  Londdix,     UiflL 


The    IJook  oi'  the  Farm;  with  notes  by  J.  S.  Skin- 
ner, 'i  vtils,.  ifvo 


. .  I  Xow  York, 

A  Trj-alise  on  Sjrjjhum  anil  its  PnKlncti*.  12mo..j  PbilaflelphU. 
Tlu;  Stable  Book;  with  additions  by  A.  B.  Allm  :  j 

I  -iniu !  Xew  York, 

Ch(  niieal  Field  L<'cture8  for  A^n-icultiiriats,  12iuo..   CoinUridge, 
lIi^«torv  of  t  he  FiHhes  of  MatujacitUNi'ttA.   4to '  Soston. 


Stron.4.  W.  C 

Sumner.  John 

Suthfrland.  J.  W... 

Suydam.  .lames 

Swaue.  Samuel 

Do 

Swanwiek,  Ji>hu... 


Amerira:i 
Flo\\ei"H. 


Eo<it4)n, 

Flora:    Iiis:ory    of    Plauta   and   WIM  1 
•1  voK.  4io. . .  *. Xew  York. 


Tate,  Benjamin 

Taylor.  John , 

TayliM-,  J  oil  a 

Taylor,  .1.  O 

Ti*;ftemi  irr 

Th;ichi*r.  James 

Do 

Thaer,  All)nTht 


Thoma.s,  John  J. 


D.. 

Do 

Thomas,  John  J 

Thorbuni.  Grant 

Th.neau,  II.  D 


IMC 
U67. 

1o39l 
\fSL 

ISiL 

ItSL 

JSST. 
PhilailelplUa.      IdM. 

Anuriean  HiuiNrH:  a  varirty  of Uosijins  for.  1*^-0 Philadelphia,      USi 

A  Plan  lor  Inen*aHin;:  the  Value  of  Fal*uit»  in  Mid-  ■ 

dlo  and  Wi'.steru  PenjiBvlvania.  8vo [Pluladelphia.]   ISO. 

The  A  nn'rieau  Farm  Book Philadflphia. 

The  Gfuei-.il  Ch.iraetfr  t»f  tin*  Dop.  ICnio ,  Phibulelphia.      IBOT. 

.\ rator :  a  S*Mies  of  A;irieMltnral  Esbayti.  ICnio Petembup'.  Va.. lel^ 

Th«'  Fanut;r*H  Se.hool  B«K»k ;  Illiaca  X.'X.      ISU. 

The  Ii4Mik  of  Poultry !  Xt-w  York,         leK. 

The  Am«Ti ( an  ( )r<-liardiHl .  Pimo '  Bo8t4>u,  1«S. 

A  Practical  Treai  i^M.  on  Bees.  l'2mo ;  Iki^tou,  I8S3. 

Prinripii'rt  of  Ap;riculture ;  trunttlatcd  £h>ui  the  Ger-  1 

man.  Svo '  Xew  York, 

On  tho  ConHtructiou  of  Farm  Im]dement«  and  Ma-  1 

chin**ry.   l2mo ,  Xew  YoA, 

On  the  Cullun- of  Fniit  Tn'cs.  I-Jmo j  Xew  York, 

The  .Vmerican  Fruit  ('uUuri«t.  l-2mo '  Xew  York. 


lUustnited  Ile;rij*t«'r  of  Uuml  Alfair.i.  lihno 


iS41. 

ISi 
KM 


.IIiochei!Ufr,X.Y.,Wi 


Do 

Tiu'iqu',  T.  IJ 

Th  .rr.toii.  P 

ThurlMT.  Ccojp- 

Tim  Hi.  Lewis 


'JVidd,  ."■.  IMwunls 

Do      

Tornv,  J  «»lin 


(icntleman"!*  and  GardiMu  v'h  Calendar.  ISmo !  Xew  York, 

A  Wi'(>k  on   the  Concord  and    Merriamo  Rivent.  { 

liimo Boston, 

Wahli'n.  or  Life  in  the  Woodn.  l*2mo I  Boston. 


Thr  Ilivi-  of  the  IJci-  liuuter.  l',*aio 

The  SoiUh<-ni  Gardi?u«"r  and  Rejxirt  B4N)k.  I*2rao. .. 

[Kilitorof]  Practical  Detail**  on  the  Cnllure,  Ciir 

in;:,  and  Marki'tin;;  <»f  Hops,  dvo 

Tn-atirtt'  on  ihe  Mulhen-y  and  Silk  ('uUnro.  Pirno. 
Toliai-m:    Prartic:il    Ih't'aiU  on    Cultivating;,  Har 

vistinjc.  Jiml  Wharlin;:  Tobacct*.  ?vi». 

Thr  Vousr^  Farmer's  Manual.  'J  voIh..  I:fimt 

Th<»  Ameriran  Whiat  OultnriMt.  I'Jaio 

Cat.iloiriU'  of  Plants  within  thirty  miles  of  Xew 

York,  12mo 


Xew  York, 
Camden,  S.  C, 

Xew  Ynrk. 
Xew  York, 

Xew  York, 
Xew  York, 
Xew  York, 

Xew  York, 


ise?. 

UBi 
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American  tcorks  on  agriculture^  ^c, — Continued. 


Name  of  author. 


Torre  V,  Jolm 

Triinbl»\  Isjuic  P 

Tiurkciuiau.  Edward. 


Tiirr.cr,  J.  A 
Twaiiiliy,  J., 


Title  and  description  of  work. 


Dato  nud  place  of 
publication. 


Vr-n  Zumlt.  11.  B 

V.".n;:li;m.  Daniel 

V:uix.  Calvert 

Virnoii,  William   U 

Volmv,  C.  F.  C 

V,'aiU'.«».  11.  L.  C 

U'.illaco,  J.  II 

Wardi«r.  J.  A 

I>.) 

Do 


"U'aiinj:.  GcoruoE.,  jr 

Do 

Do 


Waring:.  AV.  Cr 


Waterhoiise.  Ik  niamia. 

"\Vat.H<»n,  Alfxamler 

Wats«»u,  LlUanab 

Wofks.  J.  il 

Do 

WuU*,  Duvid  A 


"SVjutler,  Gervaae. 


Flora  of  the  Xortbem  and  Middle  StatoB.  8vo 

The  Insect  Enemies  of  Fruit  and  Fruit  Trees.  4to.. 
The  Lichens  of  the  Northern  States  and  15riti.sb 

America.   6vo 

The  Cotton  Planter's  Manual.   12mo 

Dairjing    Exemplitied:  Cheese   Makiug   and    the 

Chee.«.e  Trade.    l8nio 

De8cri]>tion  of  the  Military  Landv  of  lUinoiK.  8vo.. 

A  New  System  of  Vecetalilo  Tbysiology.  8vo 

Designs  for  Villas  ana  Cottages.  8vo 

Treatise  on  the  Mulberry  ana  Silk  Worm.  ICmo 

A  View  of  thoSoil  and  Climate  of  the  UnitedStates. 

8vo 

The  Apiculture  and  Geology  of  Mississippi,  civo.. 

The  American  Stud  Book.  8vo 

Treati.sv  on  iledges  and  Evergreens.  ISmo 

Trcati.s<'  on  American  Pomology.  l'2rao 

Notes  to  Du  Briel's  Treatise  ou  Grape  Culture. 

12mo 

Tiie  Jllementrt  of  Agi'icultui'e.  12mo 

Draining  for  Protit  and  for  Health.  18mo 

Earth  Closets;  how  to  make  and  how  to  use  them. 

Icjuio 

The  Fmit  Gi*ower"s  Hand-Book.  l2mo 

I.etti'i.s  ou  Agriculture  to  Arthur  Young  and  Sir 

John  Sinclair.  4to 

Treatise  ou  Botany.   Itimo 

The  American  Ilomo  Ganleuer;  illustrated.  12mo.. 
History  of  Modern  Agrieidtural  Societies,  Sec,  3vo.. 

Trt'atise  ou  the  Management  of  Bees.  16mo 

The  Wcstci-u  Farmer  and  G.:nlener 

Th:^  Year  lUmk  of  Agriculture :  Ajiuals  of  Agiicul- 

t ural  I*iogress.  Sw.  i^vo 

Wesuru  Agiiculturist,  lTh#.)  and  Practical  Farm- 

er.s's  Guide.  ICmo 


Do 

V»*heelrv.  Talboys,  J. 
White,  William'  N. . . 


Whitmrirsh,  S ! 


Wingins.  M.  A 

Willard,  X.  A 

Willij\ni.»«(m.  llui;h.. 
Willi.-*.  N.  P....  . 
Wilson,  Alexander. 

Wil.scn.  Mii^s  U...- 


AVil.>^o:i,  W 

Wii.trr.  Thoma.-*. 
Wirt.  Mrs.  E.  W. 
Witliciill.  C.  M.. 
V.'(M>d.  Ali»honso. 

l»o 

A\tKKl.  J.  G 


WooihnlV,  Hiram 

Wo.Kiwaitl.  G.I'..ind  F.W,, 

Do 

i)o 

Do 

Do 

Woodward,  (i.  1)..  aud  V^.  G. 

TliMinjisiiii    ...    

W<mm1v.  «>i:1i.  y.  ('.    

Wortliin;j:tor..  W.  il 


Y<i;'.:^tt.  ^Vil!i.'^;•.l 

Do 


Div 

Do. 


Homes  for  tho  People  in  Suburb  and  Conntry. 
l*2ni<» 

Houses  suited  to  American  Country  Life.    12mo 

Cotton  ihiltuiv  in  Americ-a  and  Inclia.  18mo 

Gardening  for  th«'  South;  how  to  gi'ow  vegetables 
and  fruits.  12mo 

Treatise  ou  the  Mulberry  Tree  and  Silk  Worm. 
If^MlO 

The  Farmer's  Instructor 

Essays  on  Agi'ieulture  

Ohs«'rvations  on  the  American  Climate.  8vo 

( )ut-Doors  at  Lllewild.  l2mo 

Xi:tui-al  History  of  the  Birds  of  the  United  States. 
1»  vols.,  folio , 

Chronii-le  of  a  Garden;  its  Pets  and  Pleasures. 
l'-*mo 

Economy  of  the  Kitchen  Garden.   l2mo 

Treat i.sr  on  the  Cidture  of  Flow^ers.  I'imo 

Flora's  Guide  and  Dictionary 

Treati;<e  on  the  Manufacture  of  Vinegar 

Class  liook  in  litttany.   12mo 

First  I.,e.s.«*ons  iu  Botany.   l:2mo 

Homes  without  ILuids:'  a  Desttription  of  the  Habi- 
tations of  Animals 

The  Trotting  Hoi-sf  of  America.  12mo 

l.'ountry  Homes;  with  IDO  desigus  and  plans.  12mo. 

Design's  for  Cottages.  Farm  Houses,  &e.  12mo 

Annual  of  Architecture  and  Kural  Art.  l2uio 

GiaiH'rit'S  and  Hoiticultural    Buildings.  I'imo 

Kecortl of  Horticulture:  eilited b^-  A. .S.  Fuller.  12mo 

National  Architect ;  with  l.OOO  detuffus.  4to 

Stories  about  Binls  and  Animals.  12mo '. 

Tlie   Horse   Doctor   and   Horseman's   Companion. 

I'Jmo 

Treatise  on  the  Dog:  edited  by  E.  J.  L<*wis.  l2mo.. 
EsHay  on  the  Horse,  Ass,  and  iilulc:  edited  by  J.  S. 

Skinner.  8vo * 

I  Tivati.Ho  on  Cattle:    edited  by  A.  Stevens.  12mo — 
I  T:  'iiti.M*  ou  the  Horse :  revised  and  enlarged  bj*  W. 

AVatson.  8vo 


New  York,  l^iii. 

New  York,  1j;C3. 

!  Cambrld.^e.  1SAS 

New  York,  1857. 

Providence,  1796. 

1  Washing!  ou,  lril8. 

:  Cincinnati,  184d. 

!  Nev.'  York,  18o7. 

i  Providence,  162-1. 

t 

'  Philadelphia.  1804. 

;  Philadelphia,  1854. 

New  York,  18C7. 

'  Nev/  York,  18JW. 

Incw  Y'ork,  1867. 

I  Cincinnati,  18C7. 

1  New  York,  ItTvl. 

'  New  Y'ork,  IStT?. 

New  York,  1863. 

Boalsburg,  Pa.,  1851. 

Washington,  1847. 

Boston,  1811. 
New  York. 

New  Y'ork,  1820. 

lioBttm,  1840. 
Cincinnati. 

Philadelphia,  1856. 

Cincinnati,  1830. 


New  York, 

'  New  York, 

New  York, 

New  York, 


1868. 
1868. 
1866. 

1668. 

1834. 


PhiladelpWa, 
Ikilttmore. 
Litth«Fall«,N.Y.,'59, 

New  York,  1811. 

New  York,  1854. 

Phibulelphia,  1806-35. 

I  New  Y'ork,  1864. 

;  New  York,  1828. 

.  Cincinnati,  1848. 

Baltimore, 
i  New  York. 

j  New  York,  1^0. 
'  New  York. 

I 

New  York,  1866. 

,  New  York,  ltfC8. 

!  New  York,  1868. 

Now  York,  JPG.-^. 

New  York,  1866. 

"  New  York,  1863. 

:  New  York. 

'  Bi)8tou,  1=50. 

'  Cincinnati,  1858. 

j  New  York,  1847. 

Philadelphia,  1848 

New  York,  1851 

New  York,  1867. 
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A3IEK1CA^•  Agru'ultukist,  ^'ew  York  City.     Monthly,  81  50  ikjt  an- 

mini.    Oriin^o  .huUl  &  Co.,  publishers  and  proi)rictors.     George  Tliur- 

ber,  jnamiiiiii;:!:  editor,  assisted  by  Mason  C  Weill,  Joseph  Harris 

(loorge  1^.  Waring,  jr.,  AVm.  Clilt,  \Vm.  A.  Fitch,  Frederick  Miindi, and 

Carlos  lveid(*l. 
American  13 fj:  Journal,  Wasliiu|2:ton,  D.  C.    Monthly,  61  per  unnuin. 

JSamiiel  Waj^iier,  editor  and  publisher. 
A^nnucAN  Entomologist,  St.  Louis,  Mo.    ]\Ionthly,  $1  per  aimura. 

K.  P.  Studley  vV:  (.'o.,  publishers.     Benjamin  D.   AV^ilsli  and  C.  X. 

Kiley,  editors. 
A^EEnicANFAUMEK,  IJaltiniorc,  Md.     I\Ionthly,82  i)er  annum.    Worth- 

ington  &  Lewis,  publishers. 
American  FAii:Mi:K,  ltoch(»ster,  Is".  Y.    Monthly,  §1  per  unniun.    John 

li.  (larretsec*  iS:  Co.,  ]»ublishers.    John  li.  Garretsee.  editor. 
A>rERiCAN  Stock  Journal,   Parkesburg,  Pa.    IVroiithly,  ^1  iwr  an- 
num.   N.  1\  Boyer  &  Co.,  editors  and  pwprietors.   "  A.  Marsihall, 

associate  editor. 
Bee  Iveeper's  J  oiunal  and  •Agricultural  Repository,  Xevada, 

Ohio.    Monthly,  $1  per  annum.     H.  A.  Kin<jf  &  Co.,  pnblisher&    H. 

A.  King  and  Mrs.  E.  S.  Tapper,  editors. 
Boston  Cultivator,  Jioston,  Mass.    Weekly,  8-  '")<)  per  annum.    Otw 

Brewer,  'publisher  and  pro])rietor. 
California  Farmei;,  San  Francisco,  Cal.     Weekly,  $.">  per  annum. 

Warren  «&  Co.,  pul)lishers.     Colonel Warren,  editor. 

Carolina  FAR:\n:R,  Wilmington,  X.  C,    3hnithly,  $i»  per  annum.    Wm. 

H.  Bernard,  editor  and  j)roprietor.    Iv.  K.  Bryan,  associate  editor. 
Central  Union  Agricultukist  and  ^Fissouri  Valley  Farjiee, 

Omaha,  Ncl).     ^Monthly,  $2  ])er  aiir.um.    Jeremiah  Belim,  editor  nn<l 

proprietor. 
Chautauqua   I^vkmkr,  Dunkirk,  N.  Y.    AVeekly,  81  per  annum.    J. 

M.  Lake,  publisher. 
('olman's  JiURAL  World   and   Valley   Farrier,  St.  Louis,  Mo. 

Weekly,  8-  p(*r  annum.    Xorman  J.  Colman,  editor  and  proprietor. 

William  ]Muirand  C,  W.  ^lurtfeldt,  associate  editors. 
Countryman,  (The,)  Cin(»innati,  O.   Monthly,  $1 50  per annuiu.  Charles 

S.  Burnett,  ])ublisher. 
Cultivator  and  Countr y  Gentli'.man,  Albany,  Kew  Y'^ork.    We<*kly, 

82  TiO  i)er  annum.    Luther  Tucker  «S:  Son,  publishers  and  proprietors. 

Luther  Tucker,  Luther  II.  Tucker,  and  John  J.  Thomas,  editors. 
Diktz's  ExrjiiiiMENT al  Farm  Journal,  Chamberslnirg,  Pa,    Monthly, 

81  ">()  per  annum.     G.  A.  Deitz,  editor  and  publisher. 
Dixit.  Farmkr,   Columbia,   Tenn.     Weekly,  8-i  per   annum.     Panl, 

Taval  «&  llanntM',  ])ublishers.     Hunter  Nicholson,  editor. 
Fai:m  and  (1ardi:n,  Clinton,  S.  C.    Monthly,  81  per  annum.    Wm.  P. 

Jacobs,  editor.     James  K.  Jacobs  cS:  Co.,  ])ublishers. 
Farmi:i;'s  (iAzktte  and  Industrial  Index,  Bichmond,  Va.    Monthly. 

81  \H'v  aiMiiirn.     S.  IJjissett  Frent'li,  edilnr  an<l  proprietor. 
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Far:mer's  Ho3ie  Journal,  Lexington,  Ky.  Weekly,  $3  j^er  annum. 
James  J.  Miller,  editor  and  proprietor. 

Farmer's  Union,  Minneapolis,  Minn.  Monthly,  50  cents  per  annum. 
W.  A.  Ximochs,  publisher.    John  H.  Stevens,  editor. 

FAR3I  Journal,  Chambersburg,  Pa.  Monthly,  25  cents  per  annum. 
H.  S.  Gilbert  iL  Co.,  publishers. 

Gardener's  Monthly,  Philadelphia,  Pa.  Monthly,  $3  per  annum. 
Briiickloe  &  Marot,  publishers.    Thomas  Meehan,  editor. 

Germantown  Telegraph,  Philadelphia,  Pa.  Weeklj^,  $2  per  annum. 
Philip  K.  Freas,  editor  and  proprietor. 

(jRAPE  Culturist,  St.  Louis,  Mo.  Monthly-,  $2  per  annum.  George 
Husmanu,  proprietor. 

Hearth  and  Home,  Kew  York  City.  Weekly,  $4  per  annum.  Pettin- 
gill,  Bates  &  Co.,  publishers.  Donald  G.  Mitchell  and  Harriet  Beecher 
Stowe,  editors.  Joseph  B.  Lyman  and  Mary  E.  Dodge,  associate 
editors. 

Home,  Farm,  and  Orchard,  Newburg,  K  Y.  Weekly,  $1  per  annum. 
A.  A.  Bensel  &  Son,  editors  and  publishers. 

Horticulturist  and  Farmer,  De  Soto,  Mo.  Semi-monthly,  $1  50 
per  annum.    Gardner  &  Co.,  publishers.    O.  A.  A.  Gardner,  editor. 

Horticulturist,  (The,)  New  York  City.  Monthly,  $2  50  per  annum. 
F.  W.  Woodward,  publisher.    Henry  T.  Williams,  editor  and  proprietor. 

Iowa  Ho^ieste ad  and  Western  Farm  Journal.  Des  Moines,  Iowa. 
Weekly,  $2  per  annum.    Wm.  Duanc  Wilson,  editor  and  publisher. 

Journal  of  Agriculture,  St.  Louis,  Mo.  Weekly,  2  per  annum. 
L.  D.  Morse  cS:  Co.,  publishers  and  proprietors.   L.  D.  Morse,  editor. 

Journal  of  the  Farm,  Philadelphia,  Pa.  Monthly,  50  cents  per 
annum.    Baugh  &  Sons,  publishers. 

Kansas  Farmer,  Leavenworth,  Kansas.  Semi-monthly,  §1  per  an- 
num.   G.  T.  Anthony,  editor  and  publisher. 

!Maine  Far:\ier,  Augusta,  Me.  Weekly,  $2  per  annum.  S.  L.  Board- 
man,  editor.  • 

Maryland  Farmer,  Baltimore,  Md.  Monthly,  $1  50  per  aimuuL 
S.  Sands  Mills  &  Co.,  publishers  and  proprietors. 

M.vssachusetts  Ploughman,  Boston,  Mass.  Weekly,  $2  50  per 
annum.    George  Noyes,  publisher  and  proprietor. 

Minnesota  Monthly,  St.  Paul,  Minn.  $2  per  annum.  D.  A.  Eob- 
ertson,  editor  and  proprietor. 

3IiRR0R  AND  FAR3IER,  Manchester,  N.  H.  Weekly,  $1  50  per  an- 
num.   John  B.  Clarke,  editor  and  proprietor. 

.AIlCHIGAN  r\VR:MER  AND  STATE  JOURNAL  OF  AGRICULTURE,  Detroit, 

Mich.  Weekly,  82  per  annum.  Johnstone  &  Gibbons,  publish- 
ers.    B.  F.  John  stone,  editor. 

Model  Farmer,  Coriuth,  Miss.  Semi-monthly,  $2  per  annum.  Key 
1^  Bare,  publishers.    Thomas  J.  King,  editor. 

3IooKi:\s  Ki  KAL  New  Yorker,  Kew  York  City  and  Koehester,  K  Y. 
Weekly,  83  i>t*r  annum.  D.  D.  T.  Moore,  editor  and  proprietor. 
Cbas.  i).  Uragdon,  G.  F.  Wilcox,  and  A.  A.  Hopkins,  associate  editors. 
Henry  S.  Ivaudall,  editor  of  department  of  sheep  husbandry ;  A. 
Willard,  editor  of  department  of  daily  husbandry ;  and  Daniel  Lee, 
southern  (•orresi)onding  editor. 

National  Agriculturist  and  Pennsylvania  F'arm  Joltinal,  Pitts- 
burgh, Pa.  ^^lonthly,  $1  per  annum.  James  M.  Kuester,  editor  and 
publisher. 

]^EW  England  Farmer,  Boston,  Mass.  Monthly,  81 50  per  annum. 
K.  P.  Eaton  &  Co.,  publishers.  Simon  Brown  and  S.  Fletcher,  editors. 
30 
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New  England  FAR^nni,  IJoston,  :Mass.     Weekly,  83  50  per  aimiuQ. 

K.  P.  Eaton  &  Co.,  piiblit^liers.    SiiTion  Brown,  agricultural  editor. 

S.  F]i'tt*her,  assistsiiit  editor.    It.  P.  Eaton,  general  editor* 
Xeav  England   IIomestead,  Spriugfioltl   and  Northampton,  Mass. 

Mont  Illy,  75  cents  per  annum.    Henry  M.  Burt  &  Co.,  editors  and 

publishers. 
'Stay  England   IIo^eestead,  Spri!^i.trrjeld   and   Northampton,  MaB& 

AVeekly,  Sii  50  per  annum.    Ilenry  M.  Burt  &  Co.,  editors  and  jmb- 

lisbors. 
Northern  Farmer,  Fond  ilu  Lac,  Wis.    Monthly,  $1  25  i)er  annum. 

Fred.  D.  Carson,  publisher  and  proprietor, 
NoRTinvESTERN  FARMER,  Indianai)olis,  Ind.,  and  Chicago,  HL   MontUy, 

$1  50  per  annum.    Northwestern  Farmer  Co.,  publishers. 
Onio Farrier,  Cleveland,  O.    Weekly,  $2  per  annum.    8. 0.  Harris  and 

G.  E.  Blakeslee,  editors.    Mrs.  Helen  L.  Bostwick,  corresponding  editon 
Our  Friend  and  Companion,  Goodhue,  ]\Iinn.    Monthly,  60  cents  pe« 

annum.    Harrison  Lowater,  publisher. 
Practical   Farmer  and   Rural  Advertiser,  Philadelphia,  Pa. 

Monthly,  81  per  anniim.    Paschall   Morris,  editor  and  proprietor. 

Horatio  Crane,  assistant  editor. 
Prairie  Far:mer,  Chicago,  111.  Weekly,  82  i>er  annum.   Prairie  Fanner 

Co.,  publishers.    Henry  D.  Emery,  W.  W.  Corbett,  H.  T»  Thomas, 

and  Kodney  Welch,  editors. 
Reconstructed  FAR?tiEB,  Tarboro',  N.  C.    Monthly,  82  per  annum. 

Thigpen  &  Dancy,  editors  and  proprietors. 
Record  and  Farmer,  Brattleboro',  Vt.    Weekly,  $2  50  per  annnm. 

E.  P.  &  A.  C.  Ackerman,  editors  and  publishers. 
Rural  American,  New  York  City ;  (Post  Office  address:  New  Bnms- 

Avick,  N.  J.)  Monthly,  81  50  per  annum.    T.  B.  ]\Iiner,  editor  and  pro- 
prietor. 
Rural  Buciceye^  Cliillicotho,  O.    Semi-monthly,  $1  50  per  annum. 

The  Rural  Printing  Co.,  publishers.    Samuel  L.  Leffingwell,  editor. 
Rurai^  Gentle:man,  Baltimore,  Md.    ]\Ionthly,  $1  i)er  annnm.    J.  B. 

Robinson  &  Co.,  publishers.    Frank  L.  Morling,  editor. 
Rural  Home,  Buffalo,  N.  Y.    [Monthly,  50  cents  per  annum. 
RuEiVLiST,  Cincinnati,  Ohio.    Monthly,  $1  per  annum.    J.  S.  Sheppard, 

publisher. 


tor  and  publisher. 
Small  Fruit  Recorder  and  Cottage  Gardener,  Palmyra,  N.  Y. 

Monthly.    Purd}'  «&  Johnston,  editors. 
Sorgo  Journal  and  Farm  Machinist,  Cincinnati,  O.    Monthly, 

50  cents  per  annum.    Blymyer.  Norton  &  Co.,  publishers  and  pro- 
prietors.    William  Clough,  editor. 
Southern  Cultivator,  Athens,  Ga.    Monthly,  $2  -pet  annum.    Wm. 

&  AV.  L.  Jones,  editors  and  proprietors.    D.  Redmond,  Areola.  La.? 

corresponding  editor. 
Southern  Horticulturist  and  Monthly  Joubnal,  Yazoo  City, 

Miss.    ^Monthly,  82  per  annum.    H.  A.  Swasoy,  editor  and  proprietor. 
SouTin^RN  Farmer,  Memi)his,  Tenn.    Monthly,  $2  per  annum.   W. 

PJiillips  &  ('o.,  proprietors.    Dr.  M.  W.  Phillips^  editor ;  assisted  by 

Prof.  1].  W.  Hilgard,  P.  J.  Bcrkmans,  Geo.  W.  Gitt,  Geo.  Uusmamiy  C. 

C.  LiHigdon,  J.  V'dii  Euren,  and  D.  L.  Adair. 
Southern  Planter  and  Farmer,  Richmond,  Va.    Monthly^  $2  per 


AGRICULTURAL   AND   HORTICULTURAL   PERIODICALS.         611 

annum.  Charles  B.  Williams,  editor  and  proprietor.  Fi\^jik  G.  Ruf 
fin,  associate  editor.    John  M.  Alleu,  iiorticultuial  editor. 

Southern  Ruralist,  Tangipalioa,  La.    Monthly,  $1  50  per  aiiiiuni. 

Texas  Farmer,  Henderson,  Texas.  Monthly,  $2  per  annum.  W.  K. 
Marshall  and  J.  M.  Dodson,  editors  and  proprietors. 

Texas  Plow  Bu  r,  Lockhart,  Texas. — ^Weekly  and  semi-montlily ;  weekly, 
83 ;  semi-monthly,  $2  50,  per  annum.  N.  C.  Raymond  and  B.  H.  Rogan, 
editors  and  proprietors. 

TiLTON's  Journal  of  IIoeticulture,  and  Floral  Magazine,  Bos- 
ton, Mass.  Monthly,  $3  per  annum.  Tilton  &  Co.,  Boston,  and 
Hovey  &  Heffron,  Chicago,  publishers. 

Turf,  Field,  and  Farm,  New  York  City.  Weekly,  $5  per  annum.  S. 
D.  Bruce  &  J.  C.  Simpson,  editors  and  proprietors. 

Western  Rural,  Chicago,  lU.,  and  Detroit,  Mich.  Weekly,  $2  per 
annum.  H.  !N^.  F.  Lewis,  editor  and  proimetor.  G.  E.  Morrow  and 
Thomas  H.  Glenn,  Chicago,  and  Edward  Mason,  Detroit,  associate 
editors. 

Whitlock  Exposition  Recorder,  New  York  City.  Monthly,  $1  50 
per  annum.  The  Whitlock  Exposition  Publication  and  Exchange 
Co.,  publishers.    Andrew  S.  Fuller,  editor. 

Willamette  Farmer,  Salem,  Oregon.  Weekly,  $2  50  per  annum.  A. 
L.  Stinson,  publisher  and  proprietor.    John  Mjuto,  editor. 

Western  Farmer,  Madison,  Wis^  and  Chicago,  Bl.  Weekly,  $2  per 
annum.    W.  B.  Davis,  editor  and  publisher. 

Western  Stock  Journal,  Sigoumey,  Iowa,  Monthly,  $1  per  annum. 
J.  H.  Sanders  &  Co.,  publishers, 

WoBKJNG  Farmer,  New  York  City.  Monthly^  $1  60  jh^t  annum.  Wil- 
liam L.  Allison  &  Co.,  publishers  and  proprietors.  William  L.  Alli- 
son, editor. 


METEOROLOGY  OF  1868. 


I Cninpili'cl  triitii  iiiuiitlily  ri'[iurtH  inmUi  io  tlii>  Suiitliaoiiiuu  lUKtitiitiun  tbniii^tliiii 
DopaitiiLiMit.  Tins  ubiii'Tviitiouit  wi-ru  uiadu  iliiity,  at  the  lionrs  ol'  7  a.  ui.  and  2  and  $ 
]i.  m.,  witli  slight  iitcusiuiiul  I'Sucptioua.] 


.»^■.A, 

«r. 

-^- 

K.n,..U.T. 

t 

c   i  g  ii 

l£ 

\ 

MMtirniK  in  tttaU-n 
iiiiil  Tvliiliiriix. 

"-"- 

ii 

Ual... 

1!    I  III 

Date. 

1^ 

I.,... 

i 

i 

I 

a    1  ?!  !  5 

1 

, 

•X 



J)C7. 

a 

In. 

«,,, 

13 

35 

g 

b. 

WllllsR»bUT3  .... 

m 

a!  1.5 

£) 

36 

i-vi 

WSBtlVaterriUc. 

3,!M 

3D 

.  '' 

111.1 

s.au 

3H 

r'.i^ss 

—19 

Ganlincr 

4U 

IM 

Stnndiih 

S 

in 

■2,a 

3S 

Ii 

E'j 

!^u 

ts 

ai 

M 

" 

IS.!. 

r^lJf  .■::::::::; 

ConiliihTillo 

' 

M 

12 

n.B 

4.13 

•Ji 

" 

33 

l&C 

IN 

15..-. 

3.17 

tn 



l-ortsmoiilh 

' 

Bl 

ft'l 

_ 

"1  0 

, 

sirutfmii.  ..*.::;:: 

■  W 

i-nii3i) 

i.V 

'," 

!W 

— ea 

SLi'  Sos 

11P.3 

La 

s 

4;; 

^^ 

-13 

(.hreLiunt 

-■x-y 

"';h' 

....... 

'-''' 

■ii'oj'i'Ki' 

■fti 

IT.  3  1  3.00 

„.,^o>.^. 



""i 

'1'    ' 

i 

= 

= 

I.iiui-nluira 

., 

:i:i 

in  1  —111 

._,., 

;(7 

2,  I^IT 

Hj 

Xnrtli  Craft  liijl'in'.' 

3,13  '  —13 

A 

■i? 

,.;  1^1  |\'-jli;-:Tr 

"1 

:w 

H     _11 

w'M'.AVii^:: 

Midillubury 

• 

■" 

■^ 

~-' 

1:1.  J  1  l.TI 

■M 

30 

* 

-ST 

■^ 

'Lii 

HAKUnllfl:TT^•. 

i 

Klna-ton 

ia,M 

H 

—  Q 

1.T1 

T«]isHi']il . 

'■*■!' 

4     liii:!  \xvi 

11.9 

n 

:i  1  wvi.o  1  |M 

v» 

Xi-wliur*-. 

■in 

!n.4 

Mill«li 

ia.17 

4  .  Sill    'iOl 

LW 

li.W:lliM- 

—10 

nin 

X..r(ii  Ililliri.-a  .. 

W>MiXi-i*t,.u.... 

■-■:. 

-II 

SI 

— ao 

"lie 

X.-wll,<!fi.r,l   .... 

:':' 

•W 

IV.iriTKti-r 

4  i:il.4|3.itT 

4n 

Mi-nii™ 

it 

0      !!•.«    

;]j 

4H 

—  G 

iSSr^;;;::: 

■111 

13.  m 
11,11 

-•jiMLjila.;- 

4S 

^ 

-a 

h'S 

iS 

ii,in 

-U:  111:1   .H.;'-. 

■ii 

■wim!Zli't.'ijk;i'; 

i 

1 

■Jd 

-lui  mala.*! 

ip.*i 

4J 

B      -10 

iti 

1.9i 

= 



^= 





r= 

METEOKOLOGY   OF    I8U8. 


613 


Meteorology  of  1868 — Coiitiuued. 


*  in  Stnti-8  , 
••rritoi'irs.  ! 

'    Date. 


rt !  2.3. 

ECTKt  T. 
t 


rai:*-:*. 


r    VORK. 


«-s 

H;-.rtl(.i»l  . 

Qt^)^Vll   .  .    . 

»n's 

H  Ni'ik  .. . 

Plains  . .  . 

Lhmib  In  : 
jia  C<)Ur^«' 

i»b 

on 

rf 

Jk' 

"neiir 

Haiiiiuonil 

;ilh« 

Frfntoii   . . 
via 

v-iUt^". ; .  "^ 

a 

» 

:() 

rt 

k  v..r..  y  . 

a 

»t<  r 

,Tt'Il(    .-><..-.    .    . 
)        


•rr.  "<•». 


•  U 


k 

»:i 

ptoi:  ... 
■itMV,  i;  .     .  . 
Holly  . .  . 

TltK-i.l 

■]d 

f.i(!i  ... 


.lul 

lT;i;:'  .•■•   .  - . 

.>\LVAM  v. 


«lpliia 


8  I  20.6  i  2.C8 

4  {  in.O  1  3u50 

13  •  30.3  !  3.49 


FTUnrARY. 


Dote. 


a 
»« 

k 


9 


Date. 


p. 
c 


2 


I     5 


1^ 


•J» 


2»  I 


i>«(7. 

Ih{f. 

21 

5G 

23 

4 

21 

45 

23 

—  G 

21 

52 

8 

-6 

21 

48 

8,23 

—  4 

21 

63 

8 

—  9 

20,21 

42 

23 

—12 

21 

55 

tJ 

—15 

2:) 

44 

23 

—25 

20 

42 

8 

—16 

19,  a) 

44 

12 

—14 

2J 

47 

1-2 

—10 

21 

5.J 

23 

—  2 

2J» 

47 

3 

—  1 

21 

50 

23 

1 

21 

51 

2:J 

6 

21 

51 

8 

0 

21 

51 

3,4,23 

7 

19,  a) 

48 

8 

—18 

2!J 

M 

2:j 

—16 

2J 

43 

3 

—28 

a-j 

44 

11 

— iil 

20 

43 

3 

—20 

») 

48 

n,2:j 

—14 

20 

42 

23 

—17 

23 

48 

3 

—14 

20 

40 

3 

—18 

9 

34 

11 

—26 

2J 

44 

11 

—  8 

20 

39 

11 

—19 

2) 

58 

.'' 

—20 

2) 

46 

4 

— iJil 

2J 

4J 

2:j 

—  r» 

2> 

45 

11 

o 

V!) 

."2 

8 

—19 

28.1 


In. 
4.95 


18. 5 
22.1 
21.7 
2.1. 8 
—12     16. 8 


l.J-n 
3.10 
2.2,) 
1.  5:', 


20.0 


2. 16 


26.0 
15u5 


2.  .'4 
1. 45 


17.0 

O.H(i 

!  18.0 

1.30 

19.0 

1. 55 

22.3 

!  22.2 

23.0 

2.31 

25.8 

1.02 

26.3 

0.57 

'  25.8 

2.  GO 

19.5 

10.0 

6. 97 

12.4 

1.54 

1  14.3 

1.39 

13.4 

1.61 

12.3 

2.60 

15.7 

3.18 

18.6 

2.50 

1  15.8 

3.51 

....... 

1.95 

'  18.8 

2.25 

14.9 

2.90 

\t.O 

41   !       3.11 


19.8 
2U.7 
17.4 
—  1     2J.9 


1 

1 

1 

1 

21  i 

51 

fl   ! 

-  6 

21  ! 

:>i 

4  , 

—  4 

lae 


1.19 
l..'>9 
1.83 
2.83 


4'', 
52 


H 


-10 
4 


ii) 

rui 

H 

—  5 

20 

5J 

H 

___  .) 

♦J  I 

40 

1,* 

-—  7 

',') 

5) 

:« 

—  .{ 

21.  )ll 

ra 

f 

—  7 

21 

:>-) 

H 

:i 

21 

:.2 

i 
I 

—  (J 

19 

49 

I 

—20 

20 

55 

8  j 

—  6 

20 

51 

.     23 

4 

21.4  I 
21.  0 

'.•0.4  t 

'J'i.  .'  ■ 

2.i.  (»  ■ 


1.91 


1.3- 

1.  &: 

l.'ri 

'J.   1    • 
2.  ^  J 


'^t. .'    . 

•J).  7 

1.4.- 

•-'  I.  I 

.,   .♦; 

«.  «.< 

'JiJ.  1   ,. 



•ji;.  6  , 

i.-r, 

'-'4.3  1 

4.Ui 

'J3.9  1 

2.00 

18.0 


26.6 


1.2^ 
2.30 


AGRtCULTU'IAI,  RIlPOEl'. 
Meteoroibss  of  l-;i'e— Ci-utinuf  d. 


l)»t«. 

1 

f 

.^"...a^ 

.....u 

:,,,. 

^"ssss; 

Ifcitp. 

i, 

H 
1 

1 

s. 

1 

a 

If 
1 

„.,... 

i 
ii 
J 

Uatu. 

1  • » 

111 
3 

PISSA.— l-'on. 

Gormantown...- 
Hotaliam 

IPU^uU 

a 

51 

1 

HLl 

/n. 

19 
9U 
ID 
91 

90 

90,91 

90 

91 

90 

Kt,ai 
at> 

90 

19,90,91 

90 

90 

10,90 

90 

1' 
•■» 

S3 

59 

48 

49 
55 
48 

i 

4« 

% 

50 
SO 

f1 

-1 
—10 

-9 
9 

-10 

—  7 

s 

18. 
«. 

S 

n 

■1 

33: 

£ 

M 
U. 

B. 
U. 

1 

Ii 

3L0 
KB 
211 

Ii 

M.< 

3LI 

1 

3,* 

M 

u,n 

-B 

IT.fl 

3.13 

3,tl 

49 

44 

4§ 

'1i 

31 

8 

l.'J3 

LS 

iSSnrtii;.",":::. 

BflrriBlrarK 

:: 

"Li 
La 

iS 

IN 

iS 

a 

3,4 

3,a! 

50 
1U 

io,3i 

-8 

SI.  3 

04.3 

a(.o 
19.  s 

9.98 
3. 33 

cauSSWe".".:::- 

its 

4a 

4J 

»,13,1!» 

19 

-» 

S4.ll 
94.3 

S4;6 

"asi" 

!0.(t 

a.  78 

la 

1,34:^ 

40 

4H 
U) 
44 

10 
8,12,13 

31 

e 

SO 

so 

13,90 

ss 

9t 

88 

49 

33 

98 
8 

—  I 

e 

—  1 

■Woodlawn 

C'AbnuriUB 

^t.St.Uurj'sCol 

ST.O 

3S.9 
31.3 

sals 

4.07 

4.  Si 
9.13 

ti 

KM 

Si 

ao.0 

MS 

35.4 

3.88 

"ii 

J. 

Si 

^ 

-4 

1« 

90 
90 

69 

1 

50 

9,7.8 

11 
3 

so 

—  i 

31.0 
33.5 
Sil.9 
313 
33.9 

1.11 

IB 

Jlomnty 

4,33 

5U 

13,31 

'1 

~10 

■i'oii" 

10,  SO 

£1 

S 

6 
-9 

Unl«U&iSh™e 

i'M 

TJ 

J 

~B 

at.1 

'ii 

31.8 

3.4S 

&« 

! 

ai 

i 

GG 

2 

Komr  CABOuiu. 

^;\'^"™' 

J 

^ 

W,31  1       8 

4H.a 

3S.!I 

4!  9'] 
X40 

a 

3T.1 

Albeniirio" 

METEOROLOGY   OF   1863. 


615 


Meteorology  of  1866 — Continued. 


JANUARY. 

FKBRUARV. 

Stations  in  Stat4^ 
and  Territories. 

Date. 

Maximum  tempera- 
ture. 

Date. 

Minimum  tempera- 
ture. 

• 

e 

2 

a 

a 

*•* 

a 
li 

In, 
6.50 

Date. 

t 

a 

Date. 

2 

3 

o    . 

c 

Dcg. 

14 

4 

• 

1   ! 

mm 

_l 

Deg. 
32.3 
36w5 

a 

S    mm 

OS  tt 

a 

es 

NoBTH  Carolina 
—Continued. 

SUt««ville 

Aaheville 

4 
3 

CI 

18 
31 

8 
3 

Deg. 
3L4 
33.5 

17 

20 

02 

13 

1 

In. 
3.75 

AvoraiFes ...... 

35.4 

4.82 

36.3 

3.23 

3 

8 

75 
CTi 

31 
31 

23 
12 

17 
20 

65 
64 

7 

1 

25 
19 

BOUni  CAROLINA. 

Aiken 

34.5 
3a  0 

2.00 

34.6 

3ao 

a34 

Go\rdysville 

Avf^rairea 

36.3 

2.00 

36.8 

3.34 

3'Z 

7 

72 
76 

30 
30 
30 

6 
15 
16 

22 
19 
20 

68 
68 
67 

7 

1 
7 

17 
26 
24 

QEOBOLV. 
AtlantA 

37.0 
44.6 

4.01 
7.86 

40.8 
47.4 
44.9 

3.55 

Ifftcon  

a89 

Penfield           .    

...... 

AverftfiTOfl 

40.8 

5.94 

44.4 

5.22 

3.4.7 
7 
3 
^ 
3,7 
3 

78 
78 
70 
88 
79 
79 

30 
30 
30 

30,31 
30 

30,31 

12 
14 
14 
21 
12 
17 

17 

9 

9.21 

19,23 

22 

17,  «2 

68 
72 
62 
72 
72 
70 

7 

1 
7 

1 
1 
1 

25 
90 
22 
27 
22 
22 

ALABAMA. 

Onelika 

44.2 
45.1 

sas 

'a  is" 

5.65 

47.6 
49.2 
44.7 

'iai' 

47.4 

Carlo\*'>'ilIe 

^onlton 

a79 
2.26 

Fiah  River 

Greene  SpriiigM . . . 

TIavnnA 

4.60 

42.9 
43.1 

11.04 
11.23 

3.03 
S.T9 

A  T»Am(T«»«    .    .  - . 

42.7 

9.02 

47.5 

3.69 

7 
4 

81 

84 

31 
30 

29 
34 

10,21 

10 

3,4,6.7 

9 

78 
84 
78 
73 

7 

29 

31 

1,7,29 

36 
40 
27 
35 

FLORIDA. 

Jacksonville 

Port  Orange 

Ofirdon 

57.6 
58.1 

2.80 

54.0 
56.8 
59.6 
53.7 

2.25 

Lake  City 

3,4 

74 

31 

26 

53.2 



S.85 

A  vf*rftj?i>s  . 

56.3 

2.80 

56.0 

S.25 

o 
5 

••■:; 

- 

84 
t4 
89 
e7 

30 
30 
30 
30 

10 
19 
16 
15 
15 

10,  il 

19,25 

24 

19 

20 

80 
82 
85 
76 
83 

12 
12 
12 
11.12 
12 

16 
31 

TEXAS. 

Gilmer 

Houston 

41.2 
52.0 
52.0 
42.4 
46.2 

i.38 
0.70 
0.36 

49.5 
55.6 

CJolumbia 

27  1  55l2 

1.87 

Waco 

23 
26 

47.6 
54.6 

2.20 

AnHtin  . 

a48 

A  vf»rat?CA 

46.8 

0.81 

52.5 

2.52 

< 
3. 1.  r. 

3 

1 

75 

78 
75 

30 
30 

30 
30 

25 
13 

15 
18 

.  ***•  *' 

LOUISI.VNA. 
Nfixc  Orleans  .    ... 

Bontou 

41.0 

I'J 
9,24 

7d 

76 
74 

1 

12 
1.12 

21 

20 
25 

45.7 



MIS8lSSIl>ri. 
nri>nn<lA 

42.7 
46.6 

aie 

49.9 
45.7 

Natchez 

3.33 

Avprftcrea 

44.7 

aiG 

'  47.8 

3.38 

1 
1 
1 

1 

;         3 

-4 

1 

1 
1 

29.30 

1 

13 

22 

76 

12 

1 

ARK.V.^*SA^^. 

Helena 

3S.7 

15 

1 

45.6 

AGBICULTUKAL  BEPOET. 
Meleorologg  qf  ld63— Conthiucd. 


.,a-...«.-. 

rr..nr.v.v. 

StBtloDE  in  8ta!M 

1 

1 

DiW. 

; 

I 

11 

= 

Qato. 

fl 

1 

Date. 

1 

1 

1 

ii 

MSS.;,. 

ut 

i" 

!! 

H 

In. 

SO 

SI,  ft] 

-a 

"1 

1.3,10 

3 

SO 

18 

1 

|1 

"^ 

m 

S! 

sa.G 

If 

53.0 
•J.( 

as.1 

»4.1 

tsii 

^1.3 

li 

aa.3 

.".. 

!|  IS 

'  1 .," 

"■i 

Is 

KJ.5 

4.  SO 

UlarluvUla 

g: 

S.30 

LB 

M.0 

4H 

3.1,.-.         .M 

ikJ 

in 

j» 

J 

; 

Pin^^C«^o 

LoSliviUu".;.;::; 

! 

4.r>5 

4!!U 

LB 

4.40 

SewI-iHl™ 

ai.     4ii 

0,1U 

_.i 

ai.3 

tola 
ai.n 

K.l 

13,  a 
•Jii 

30 

40 

3 

3 

3.  IS 
10 

•J 
~ia 
-la 

~fi 

—18 

a 
-sa 

15 
1 

Kvlk')''!!  llhUKl... 

Sjm-lu'h.v 

.Norft-alB 

CUTMIII    

Xiirtli  Fii:i'neIiL-, 

W^u-iTilU- 

WllliniuBpon 

iitti,       SO      SO 

ll.lt 
LH 

HllJ»U.>ni-- 

S\        4ii 

n'f 

~  *  '  ^'n 

L« 

11 

Uuvliutc'UiwD... 
CrlMBiiruivVrailV 

i 

z\ 

^9 

^1 


art 

•JO 

in,sii 

SI 
4d 

40 

iw 

GO 

m.1 

3.30 

1 

Kl  1      HI 

am  ■   *i 

a.a,s'    ni 

1 

"■t 

mrjiioA-t. 
llnrrwatv 

UU'blh'liI 

Ol«.-B.. 

CnpiK-r  Fulls..  .. 

flb-'u 
1D.0 

tun 

aw 
aw 

11 

l&O 

as 
as-o 

in 

LS 
LII 

LS 

le 

LS 
4.« 

111 

Klflimima 

3,  <,.'.',« 

30 

ill) 

9J 

=  5 

^i 

MKTEOKOLOGY   OP   1866. 
iTetarroloffg  of  ltC8— Continued. 


»..V.VKV, 

1       ■  - 

D«te. 

i 

i 
1 
1 

1 

1 

D.1e. 

i 

1 

i 

DalP. 

i 

1 

Si 

1 

s 

??■ 

s 

/n. 

1 

t 

St 

so 

Ii 

fi 

Si 

2i0 
3G.3 

s!io 

X^Suam^nj:::'            aj      M 

i 

—  3 

ST.  9 

3.  CO 

J;" 

19.8 
IS,  5 

i 

28.1 

S'. 

34!4 

25.0 

1: 
II 

2g!s 

29.0 

CUciKTD I           t  I      <1 

RIdgeFnna ;           r.  '      J;J 

^ilci:::::;::      I   p 

s 

3U 
30 

— Ifl 

30 

k1 

K 

55 
30 

03 
CI 

10 
0 

—15 

0.93 

0.00 
1.1  J 

Tistiiv,™ :. ,     « 

Elniira 2        J» 

n  1  -ij 

ai  ;  —10 

Si  I  —13 
S9    Zlo 

IS  !  —  9 

ij.a 

ftsa 

olsii 

"ftSO 
0.S3 

SpriuKiW 1        :>i! 

ie.o  ...... 

SI  !:S 

ia<  

MinoliI'MCT'-.V..^            J        rui 

0.1!. 

"aw 

18.7  1  1.14 

20.0 

10.  so 

56 
.■iC 



10 
10 

in 

0.1S 

-21 

-% 

-iO 
— M 

1      .  .      ;      1      1 

ri"™.""™::.""'      "":■      ;!»     iliiiii    -17    I'iolLso 

llihvn^l...,-.     ..                   ~  .       «  !           '?     -n>  1«-«|  '■» 
l;r..kyi:i,h.    .                    |J         M  ;           IS     -IX      N.2      1.14 
::i.yB.l.l '"'■""    *  31          T.S    _2->'    3.1    

■         .       ■    ""l 

1 

2  41 

oiaa 

fii« 


AGKICL-l/rrKAL    UUPORT. 


Meicorologii  of  IH'..-: — Coutiuuod. 


StatioiiH  i!i  States 
aud  Tt'iTitorit»«. 


MiyXKSOTA— Cou . 


KowITlm. 
Danvillti. . 


Avpragcu- 

lOWJL 


Clinton 

Davenport 

Dubuqno  

Monticello 

Mnscatine 

Burlington 

I^Maaisou 

Gutt«ulH>r|; 

CeroH 

MtVcnum 

Iowa  City 

Indcpoudence  

Near  ludcp'nd'ncc 

Waterloo 

Marble  Kock  

Iowa  FuUb 

Alf^ona 

Near'Algona 

Dakota 

Fort  I>odgo 

Booncsboro' 

Rolfo 

FontuncUo 

Locan 

Wliiteflboro' 


Averages... 

MISSOURI. 

St.  Louis  ITuiv. 

Allonton 

Canton 

Rolla 

Jfffersou  City. 

llemiitacft' 

Ilarrisouvillo  . 
Oregon 


Avorago8. 


K.VNSAS. 

Atchison 

Loaveuwortli . . . 

Olatba 

Baxter  Sprin^rs. 

Lawreiico 

Ilolton 

State  Ap*.  ColL 
Council  Grovi*.. 


Date. 


A  vera; 


NEIIKAKKA. 

Dakota  

Omaha   i^LisHiuu . . 

Elkhom 

Do  Bote 


1 
3 


5 
5 


5 


•1 
3 
5 
5 


•A 

a 


t 

as 


H 

CI 


Deg. 
34 


5 
4 

3,5 
3 
5 

3,5 
3 
1 
3 
3 
3 
4 
3 
4 
4 
1 


I 


40 
44 

36 
40 
47 
54 
W 

3:» 

3<t 
40 
50 
38 
39 
40 
3G 
40 
33 
35 
40 
37 
37 
45 
48 
48 
44 


3 

Gl 

3 

07 

5 

5(1 

4 

C7 

4 

4 


00 


4 

2 
o 

mm 

\ 
y 


1.3 
1 
1 


r.0 
(;5 

57 
(ii 

04 

5rt 

ni 

GO 


.V) 
41) 
45 
43 


JA.\U.UIY. 


:3 
X 


Dttte. 


12, 13 
*J9 


1 


IG 

10 
ii9 
ii.') 
529 
i2I) 
13 
13 
i29 
•29 
;!9 
13 
16, 29 
13 
29 
29 
29 
29 
29 
29 
29 
2i) 
29 
29 


17,29 
29 
2'.> 
29 


21 
29 
29 


a 

o    . 

a 

"a 

.1.4 

^^^ 


Dcg. 
—30 
—21 


—  G 
—12 
—12 
—16 
—12 

—  7 
—10 

—15 
—15 
—16 
—18 
—22 
—15 
—20 
-16 
—19 
—20 
—20 
15 
—18 
—126 
—18 
—16 
—30 


.  2 

-10 

0 


-  5 

-  8 
12 


17 
17,29 
29 
29 
17 
29 
29 
29 


37, 2f  ► 
29 
29 
29 


-11 

-10 

-10 
_  »> 

-    0m 

-  7 
-11 
-12 
-10 


-18 
-12 
-15 
-19 


5.0 


5.0 


14.8 

13.3 

13.4 

11.1 

13.  G 

17.5 

17.3 

8.8 

12.8 

11.5 

13.4 

9.7 

5.9 

11.0 

7.9 

7.7 

5.9 

5.1 

7.4 

9.7 

ai 

H.5 

11.7 

14.3 

9.1 


10.8 


36.3 
24.2 
18.1 
26.3 


2:1.  5 
21.1 
17.4 


23.4 


17.1 
1&3 
16.0 
24.6 
23.7 
18.3 
16. 5 
21.0 


19.7 


10.8 
14.8 
11.7 
11.5 


E  . 

as 

a 


In, 
0.V6 


1.49 


0.75 
0.:i8 
0.48 
0.30 
0.30 


'6.' si" 

0.63 

"aio" 

1.65 

o.bO 

1.15 
1.64 
0.70 
0.99 


a82 
a43 
3.00 
0.C5 

a70 

0.80 


7.89 


1.33 

1.C9 
0.60 
1.33 


0.63 
0.54 
1.00 


1.00 


0.79 
0.56 
0.60 
a46 
0.50 
0.45 

aao 

0.90 


0.57 


0.70 
0.80 


Date. 


16 
16 


20 
20 

18.20 
20 
20 
20 
20 
18 

16,30 
18 

18,90 
18 
18 
18 

18.31 


18 
18 
18 
18 
18 
10,20 
16,18 
16 
18 


34 
34 

16,30 
S3 
23 
3i 

16.21 
16 


FKBUL'AUr. 


I 

a 


Date. 


d 


I>eg. 
43 
45 


h 

s 


t     -  s 

S     '.± 


c 

is 


.1. 


0.70 


16,18,23 
16,33 
16 
S3 
23 
16 
17 
22 


16,18 
21 
16 
16 


10 
9 


— S6 


62 
53 
51 
57 
53 
63 
57 
53 
4S 
53 
55 
53 
55 
53 
45 


42 
44 
51 
53 
55 
48 
56 
58 
60 


65 
65 
60 
69 
65 
69 
66 
66 


66 
68 
69 
78 
72 
68 
69 
75 


56 
63 
60 
S7 


10 
10 
10 
0.9 
10 
10 
10 
10 
10 
10 

le 

10 
10 
10 
10 


9 
9 
9 
9 

10 
9 

10 
9 
9 


—35 
—33 
—10 


—  5 

—11 


— ao 

—31 


—83 


134 
13.4 


S9w5 
tt.9 

90.6 
310 
8L1 
S9.1 
87.6 
17.9 
9tt.O 
9L9 
9SI.3 
19.1 
l&l 
17.0 

ia6 


Is. 

IL9 


L4I 


Lfll 
L7I 

a» 

IL4S 


LSI 
UK 

'•.'ii 


-«) 


—17 
—18 
—04 
—16 
—17 
—17 


10 

11 

10 

11 

10,11 

11 

9,10 

9 


10 
10 
10 

II 

9 

9 

9,10 

9 


0 
9 
9 
0 


5 

-  5 
.  5 
-3 

4 

-  7 
6 

-10 


-10 
-8 
-  4 
1 
-3 
-10 
-6 
-4 


19L3 
16l7 

ia3 

19L9 

90l7 
18.5 
93.9 
93^4 
9SL5 

90.8 


34.9 

33L9 
99.0 
34.7 

saio 

33L5 
33.9 
30.4 

3S.7 


39.6 
30.6 
39.0 
SOLO 
3Sl7 
3IL7 
9117 
33L4 


—14 
—14 
—13 
—17 


9&9 

9Sl3 
94.5 
913 


Ln 
*i'S 

t9 

191 
i« 
US 


"ii 
"iu 

LSS 


tm 

an 

tn 


iS 


&9B 
Iff 


METEOROLOGY  OP  ISBB. 
ifttewvloss  of  leeS—Continuod. 


1 

station  n  In  Stiitn 
and  TErrilori™. 

Dn(.. 

1 

Date. 

1 
12 

1 

ll 

1 

..„. 

1 

1 

„,.. 

A 

1 

1 

Xebiu«ka— Cdu. 

GleDitole 

. 

Dtg. 

,. 

a 

!S' 

,. 

^■ 

. 

^ 

a 

Tn. 
LIS 

110 

aTO 

«.i 

,! 

i? 

IS 

-la 

OL  Salt  Lake  City. 
■Wanahip 

34.3 
14.1 

i.« 

IS 

49 

' 

-IS 

0.70 

11.  A 

i.M 

us 

30.9 

i 

i 

■! 

i 

B 

71 

51! 

40 
SO 

San  mncigro.... 
Monl«vy 

a; 

1X3 

0.32 
7.65 
7.54 

4.79 
1.66 

«5.T 

aso 

90,4 

; 

M 

ii,a 

-8 

35 

oa 

, 

10 

OWHION. 

a.  a 

VL\ 

6.03 

B9.7 
40.7 

, 

36 

„ 

-as 

!< 

oa 

« 

-30 

>.<«T^VA. 

3Lt 

!.<» 

a.T 

Im 

1 

« 

, 

10 

30 

31 

S 

ao 

PortTown»nd.. 

»., 

1.03 

6.S5 

M.nCH. 

Anm- 

SleubcD,,, 

1 

u       :»        1,3 
:ti        r>r>  1          H 

-3 

39.  S 

31.fi 

III.  9 

11 

IIT.B 
3B.0 

SLO 

11 S! 
&1S 

S8 

04 

OB 

sa 

MO,ia 

•3> 

i 

30.9 
38.3 
33.  i 

4.00 

StandUh 

HRl 

Coralsh 

Comislivllli^ 

It.  64 
0.31 

Wi 

»>"■■■"■""»■ 

-13 

1 
1 

~ 

Stratford ..j     ^_  1^ 

aio 

IB,  a. 

G-J 

10,  IM 

» 

»! 

una 

s 

"■^ 

69 
67 

0.10 

ii 

14 

c£ir"pmoat  ^".'.'. 

a.M 

s&o 

s 

3      1 

—19 

t> 

11 

KorUiCmnilinii 

sa.3 

a.fio 
a.  37 

1(1  1      M 

34.3 
36.8 

L30 
1.17 

AGRICULTUHAL  BEPGKT. 

Mdnii'vloijii  0/  If^U'' — C'lmtiiiiidil, 


!  T;  "     i  ^ 

L. 

■= 

1 

E      '        ■■= 

'  i  1 

1 

1 

mill  TiTTil^irii'iL 

1!     ' 

|_. 

1 

^ 

l- 

2  .     "     i- 

a.-M:   :   -  s  ;  l>M.i. 

■s'i 

i>iitp. 

Pnt*. 

^1'        ■    " 

f   -ll 

!l=. 

I" 

^ 

si 

1" 

r 

i  !;; 

U  1 

1 

1 

l_ 

^ 

1 

11 

BBiulolph 

5  'i:  ,; 

£;j 

ii,^,. 

l.W. 

52 

'^ 

Ifl 

1" 

a 

^r« 

2^ 

I.  :*t      tJH 
ir>.:iii  j     t;7 

10 

i>^Sf!ui«u--.: 

IDddU'lHirj 

16, 17       ,v  ;         3 

-« 

m* 

isi; 

10        (» 

S 

13 

a&s 

'k^ 

i 

ai.  T 

,'       1 

~ 



~ 

KlDEHlon 

,.,•'  ™' 

., 

4.13 

M  ,       73 

^ 

23 

m 

Topa.-1.l 

3 

*i3 

3.41 

41.3 

&•) 

Uwri-nw 

iir 

li^ 

MO 

4LS 

(JcorsdiiiTii 

*i'j 

KrmEnn- 

ir. 

""i» 

lliUon.. 

-I 

BrooUinp 

^'• 

•1 

;i:!t 

23 

"74' 

13 

"'ir' 

'«.'■ 

Noitii''iiiii'piirii:: 

West  N.-Ki«i,,.., 

K) 

0.13 

51 

4IIIS 

'i'ii 

'iVk 

•a 

S.9 

4Le 

S,!l 

w^wW!".:::: 

isj     Ml        :i    -2 

33 

Uendon 

i:       M        a,4    -s 

(?;AS' 

i  ti 

3k  1 

a'l-n 

7t 

ns 

jiu.it 

19 

4L0 

ta 

AiofcWKt.. 

0,0,10 

aa 

41.0 

IC 

lUchnoml 

ST^K 

VmbK»*  CJIi-sf. 

IT      w  ^        ;■!-■; 

3i(t 

iiiM 

3J' 

■'to' 

«■ 

"ie 

iti' 

■'i'ii 

44,4 

s.e3 

"la 

Scvrpprt 

"^71' 

4,60 

2? 

Gl 

.1,9,13 

SB 

^ 
&R 

COS.\ECTl.-lT.       1 

Piraifrrt  iT,\     :c.           n 

—  a 

W.4 

CEO 

P 

BO 

5,9,13 

eo 

39.1 

t3 

Ih.a 

£47 

0 

tx 

Cfllnmlrta 

r- 

iw 

» 

4t.S 

:• 

IKt, 

VTnti-vhury". '.'.'.'.. 

ce 

4» 

1 [7"'" 

i^ 

2.4S 

^ 

S 

^7'-'  - 



Moricb<>a 

:»  '     TO  j         4  !      0 

30.  < 

aa) 

TO 

m 

i« 

4C0 

IM 

soiitii  iianrora-!       ;n|    mi        i    --. 

» 

41.1 

IS 

■rmy w]     c«;         i|-i 

T2 

10 

:ia.g 

4.  so 

1.17 

73 

U*.J 

J« 

A> 

iO 

23.  Ml 

va 

*  as 

4s.a 

14: 

T!in.i;>Ki..rk....          :il         IK  1           :i          3 

"■? 

9,13 

ss 

44.J 

IVhiti-Plalnii....-          r.\      IKi             M          St 

.t.'i.3 

410 

lh«f(i:I>uml.IiiKt          ;tll      .-.7l       3,<          4 

3fi.T 

';'i.'fti" 

23. « 

0,9.13 

93 

'itt 

i;..liiml.in(^IW..         ni      .■fill           III       H 

let.i 

a; 

71 

5^13 

3i> 

43.0 

IR 

IliitUniili 

GO 

£4 

«L3 

in 

MiXreiiffi  .■;;.■;.' :: 

3      —  .-. 

37.  r, 

i» 

31 

a  1  -!« 

a-n 

iriio 

b 

10,13 

17 

90.3 

ail 

GcDfi^ntr 

.." 

IS 

38.3 

LO 

Xorth  tlllluIU'ILd 

711 

lIllUW'Tillp 

STI 

South  Tr.-iilon... 

i^iaj 

5,13 

KS 

<;iW.>nu.L. 

;« 

m 

Ol.<..ill!l 

70 

"i'ii 

DfP«uvi]lfl 

IT 

CU 

-10 

;:iT 

■1.17 

15 

s 

U 

^l 

3,S 

METEOROLOGY  OF   1868. 


621 


Meteorology  of  1868— Ccntiuued, 


n  in  Stitos 
crritoricb. 


3IAUCII. 


OBK — Con. 

a 

> 

o 

i 

tor 

fCDCsec 

MonBiitlire 


rages — 


es 

km 

a 

Date. 

Maximum  t 
turc 

Date. 

Ikff. 

1 1 

t)f5 

1 1 

f.r» 

1 1 

(J4» 

17 

6G 

r* 

17,30.31 

<=.() 

1.  1 

0.  ir. 

fl4 

:? 

i  1 

V2 

3 

:«> 

<si 

.'> 

1   4 

64 

3 

•JC 

W 

3 

2 


a 


s  s 

£  s  - 

S  s 

5  a 


I 


—22 
0 

—  8 
—11 
—12 

—  4 

—  4 

5 
—11 


Deg. 


3.3.8 
30.5 
3:>.3 

:t).9 
34.8 
3.3.0 
3^.0 
34.7 


»D. 


runs  wick. 

a 

rton 

town 

UoUv... 


14, 31 
31 
17 
17 
17 
17 
17 
17 


01 

»-» 
4  I 

to 

7'.» 
H) 
73 


mdc 


3 
4 
3 
4 
4 
3 
4 
4 


34.4     3.11 


4 
1 
4 


I 


(field 
d... 
ioh  .. 
id.... 


17 
17 
17 
17 
17 


•ages. 


7d 
K) 
70 
M 


YLVAXLV. 

rton 

Ipliia 

itowu 

im 

thMecfg 

V 

Univci-sitv 

all ■ 

A'illo 


jvilJo.. 
ih..  .. 
tprini;. 
Joy--- 
ur"u... 
in  DaU' 


1.'. 


1* 
17 
17 
17 
17 
17 
17 
31 
3! 
17 
31 
IT 

;5i 

17 


70 

Ir* 
•|0 
H) 
H) 

7.- 

00 

i;2 

7.J 


3 

3 

1,3.4 

3 

3.4 


1 
4 
3 
3 
3 
3,4 
.> 
3 
I 

."» 
3 
.% 
3 
3 


1 
4 
4 


37.2 
37.3 
36.2 
41.2 
41.2 
3?'.  1 
40.0 
4  J.  2 


36.8 
30.0 
31K0 
40.2 
41. !» 


42.4 


—10 
0 
I) 
2  i 

5 
oo 

•» 

—20 


0 
0 
4 


.15.  7 
39.3 
40.9 

:tt.o 

3t?.2 
3j<.2 
32.0 
3,").  1» 
36.5 
34.4 

:w.o 

37.1 
40.  3 
39.0 


31 


02  • 


3  1 


6     3«».6 


ih:,' 

11-.: 

\ill.- .... 
ail  unu. 

wn 

n 

svillr  .  . 
.*>tU' 


)ury; 


i:. 
i:. 
:'.\ 
1.") 
J.') 
ir> 

i.-i 

lo 


74  ; 

i>i  ! 

71   ' 
(3  ' 

01  i 

r.-  ' 

72 

0.- 

09 
70  ■ 


3      — 

.') 
3 
3 

3 

3  1 
3  , 
3 
3 


:^2.tl 

X).  0 

:r;.2 

41.0 

3-J.  7 

3^.0 

-23  i  30.2 

-  7  '  42.  ?^ 

-  7  :  40.9 

0  !  43.3 


2f) 

11 
•> 

3 

14 

0 


s 


.s 

at 


/«. 
2.23 
3.80 
2. 6  J 


2-  40 
4.38 
2.e0 


4.66 


2.C8 
2.17 
1.00 
2.99 
3.  CO 
2.68 


2.41 
3.54 


5.31 
4.82 


3.18 


3.30 
2.50 
a80 


iji^oi 


3.20 

2.  37 


i\ 


2.41 


2.  03 

2.31 
3.44 

4.o;j 

3.V.O 


3.20 


ATCIL. 


Date. 


3  I  —  4  I  43. 0  >  3.  70 


ages.. 
YLANI>. 

mi  — 


37.9  I  3.04 


17  ;       SO 


0  I  39.4  1  3.00 


15 
15 
15 
27 
27 
15 
15 
28 
27 
15 


23 
23 
23 


2 


Date. 


Den. 
73 
75 
73 
T3 
69 
TJ 
75 
74 
68 
79 


72 
73 
72 


15 


15 
o 

1 
23 

1 

15 

23,30 

30 


1 

1,23 

23 


23 
2:i 
28 
23 
2:i 

27, 28 
23 
23 
23 
23 

23.30 
23 
30 
28 

:m 

23.30 


<j 


71 
71 
84 
TJ 
69 
73 
72 

to 


71 
71 

70 


73 
TJ 
71 
74 

72 
70 
78 
74 
78 
rt) 
75 
TJ 
80 
78 
73 
75 


28 
21» 
15 
28 
15 

2?.  30 

15 


74 
68 
75 
79 

4  I 


5 
9 
13 
13 
5 
5 
9 

5. 8, 9. 12 
5,9 


6 
13 
13 


13 


6 

13,14 

9 

5.6.9 

13 

6 

13 

13 


5.13 

6 

12 


5 

13 

13 

5, 6, 13 

14 

5.9 

13 

5,  9, 12 

6, 13 

5,13 

13 

13 

5 

9 

13 


r-.  I  ^ 


iO 


5, 9, 13 

13 

13 

5 

13 

\  12,  13  .  > 
13 


t 

a 

I 


Dcj. 
12 
17 
15 
18 

8 
13 
21 

9 
22 


22 
21 
23 


27 


19 
28 
28 
25 
22 
22 
25 
24 


18 
25 
30 


26 
23 
10 
25 
20 
18 
25 
28 
24 
26 
13 
25 
24 
12 

17 


a 


a 

Deg. 

In. 

3.43 

39.0 

1.53 

37.3 

1.50 

41.0 

37.9 
40.3 
41.2 
38.3 
41.6 
40.0 


41.7 


44.7 
45.1 
44.0 


46.1 


46.6 
46.9 
45.5 
44.4 
44.4 
46.3 
47.7 
47.1 


45.8 


41.0 

46.0 
47.2 


48.9 
45.7 
3a5 
43.2 
43.6 
40.3 
47.1 
45.4 
47.1 
47.0 
47.5 
45.8 
47.6 
41.1 
4;{.6 
41.4 


B 
5  3 

C  OB 


2.38 
l.Ri 
1.75 


1.86 


3.80 


5l35 
5.26 
4.62 


S.09 


6.15 
3.35 
&S5 


3.87 
&19 


4.83 


4.30 


3.94 


a  82 


4.20 
2.16 


5.02 
4.27 
3.  Of) 
3.85 

4.28 


I 


10 
13 
13 
2«J 
11 

30 

20 


I  30.9 

I  40.2 

;  40.0 

,  46.4 

,  44.5 


46.5 
44.2 


4.  M 
7.55 


2.54 


TJ 


13 


27 


33.0 


49,8 


4.03 


4.16 
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Stations  in  StatoB 
and  'J'erritorkt}. 


MAKCIi. 


Date 


Mautlam>— Con. 


AnnapoIiH 
St.  Inigo«'A 


EnunittDbnrc 

MtStMaryaCol. 


Averages 

visocnA. 

SarryConrt  Honso 
Johnsontowu — 

Gomom 

Monnt  Solon 

Ljnchlnirg 

SnowviUfl 

Wythe  ville 


AveragcA 

WEST  VIBOIMA. 


Bomney 

Bnminff  SprinKfl . . 
CabcllCourtllouKo 


Averages 

KORTII  CAROLINA. 


Kenansvillc 
Ooldsboro*.. 

lUleigh 

Oxforil 

AlbemarUi... 
SUtcnville  . 
ABhoville . . . 


Averages 

SOUTH  CABOUXA. 


Aiken 

Gowdy.svillo . 


AvoraRcs.. 
oEonniA. 


Atlanta 
Macon  . . 
Pentleia 


Avoragfffl.. 

AIAUAMA. 


Opolika 

Cnrlowvillf  ... 


IC 
17 

ir, 

15 


a 

a** 
S 

es 


Date. 


es 

a 


^5 

a 

a 


70  I 
70 
7ii 
66 


I 


17 


88 


17 
17 
17 
16 


ir> 

16 
15, 16 


86 

76 
74 


7^^ 

104 

76 


17 
17 
17 
17 
17 
17 
S4 


16 
24 


24 
16 
16 


Moult  on 

rifih  KivJT 

Gn'cnr  Spiin^H. 
Haviinn 


Avoragcn.. 

FLOKIHA. 

Jacksonville  . 


24 
14,15,24 
16 
15, 16 
16 
24 


16,17 


85 

84 
84 
80 
Krt 
81 
75 


84 
t*2 


83 

85 
83 


82 

78 
84 
85 
82 


00 


4  I 
4 
3 
3 


Dtfi. 

6 

12 

2 

2 


16 


3,4 
3 
3 

3.4 
3 


3 

2.3 

3 


3,4 
4 


:J.4 


5 
4 
3 


4,5 
4,5 


4 

3 
3,4 


3 
3 
3 
4 
3 
3,4 


5 


15 
12 

11) 
12 
10 


6 
10 

8 


SO 
23 
18 
22 
16 
15 
17 


32 
22 


22 
34 
30 


32 
M 
'M 
30 
31 
34 


46 


3 


43.5 
44.7 

39.6 


41.3 


51.7 


48.7 
48  3 
4I>.2 
45.5 
46.0 

4a  2 


a 

Is 


•P4 


In. 
3.41 

a6'j 


2.43 


3.13 


0.24 


1:J.25 
2.30 


44.4 
53.1 
49.2 


4819 


=rr 


50.9 
53.0 

sao 

40.0 
51.6 
47.7 
48.9 


saa 


55.8 
52.9 


5.26 


2.70 


3.70 


2.36 
:i.35 
4.60 
4.20 
4.70 
3.35 


3.74 


3.51 


54.4 


54.5 
60.1 
57.2 


57.3 


60.6 
62.3 
55.0 
63.5 
60.6 
60.0 


6a4 


66.7 


3.51 


2.71 
4.35 
3.40 


3.49 


3.50 
5.54 
3.  SO 
3.51 
3.52 


3.65 


1.35 


APRIL. 


30 
30 
30 
:)0 
30 
30 


30 


30 
30 
30 
:n 
30 

:» 

30 


30 
30 


29 

30 
13 


28 

14,30 

30 


13 
13 


90 


87 

76 

83^ 

82 

74 

81 

83 


82 


64 


84 

87 
87 
80 
91 
82 
78 


87 
83 


85 
65 
66 


87 
88 
80 


£0 

64 


ivt 


c 

6 
G 
G 
G 


33 
30 
33 
98 
31 
99 


5 


6 


14 

6 

13»14 

6 

4.8 

0.14 

0 


14 
13 


8 

8 

8*14 


8 

8 
G 


8 
8 


94 


98 


S7.5 
S3L9 
519 
518 
5L3 
411 
418 


19 


US 


99.6 


&u 


311 


37 
38 
36 
31 
39 
90 
31 


39 
35 


49 


49 

41 


8 


36 
37 


417 


L9 


414 


514 
516 
515 
517 
518 
5L7 
519 


L« 


m 

IS 

180 
191 
1« 

7.9 


517 


ST.t 
515 


in 


IN 


S7.8 


519 

618 
616 


IM 


IS 

ILS 
1« 


613 


63L4 
619 
516 


in 


119 
11« 
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6Sl9 

618 
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6318 


IM 


mi 
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84 

88 

i 

4S 

39 

HIESIBtlFri. 

ae.S 
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., 

. 

' 
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H30 
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30 
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30 
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5 

"■"""■ 
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89 

; 
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39 

M 
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38 
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70 
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-0 
75 
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78 
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38 

» 
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30 

3a 

IS 
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S3.7 

.147 
XflS 

63.B 
Slfl 

"ai 

45.5 

43.S 
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ss 

ll 

XnniavlUa 

30.0 

8.ffl 

•LOS 

S1.1 

.7, 

J  n.M, 
■ii 

1- 

J 

9 
3 

-10 

—so 

Xi«-  Lisbon 

tl"i'lniiil.'-.  ^-- 

■\Vn".-l.T 

fiollipoliii 

40.4 

383 

ISLO 
48.S 
38.8 

alL4 
41.1 

112 

aft 

4.it) 

"aw 

9.90 

a  57 

%84 
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3.07 
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.llctcorcJogj  of  le66 — CcDtinuo. 


MAi:ClI. 


AriUL. 


.Stations  in  Stntcb 
and  TfrritoiicH. 


Dati 


Ouio— Con. 

Norlh  rairfidd..  ! 

WcftcrvUlc j 

Maiiou I 

UilUboru' ' 

Toledo 

Bowling  Green...' 

Kenton 

I'rbauaUniversitj ' 

Bethel i 

CiuciuuaU(H).. 
Do.       (V).. 
College  Hill 


Avcragca 

MICUIGAN . 


»:• 

i:> 
ir»,ij:j. 

M,  31 

](') 

ir>,  -jiJ 

1.") 

ir> 

15 
15 


3\ile. 


Zi 


:    i 


^ 


74 


I  1^- 


] 


71 

62 

i  < 
GO 
7:i 

7:< 
•:4 

75 
73 


Monroe  City 

Alpeuu 

Stiito  Ag.  College. 

Litchlleld 

(jrand  lUpids 

Northport 

Uolland 


Otsego 

Copper  Fnllfl. . , 
Ontonagon 


Averages 


IXDLVXA. 

Richmond 

Aurora , 

Vcvn  y 

Muneie 

Spiceland 

Columbia  City. . . 

Carthago 

Tiidianapoliii 

State  Uuivcraity. 

Ii«>UH8eluer 

Merom 

jS'ew  Harmon  v.. 


30,31 

30 

30,31 

.     31 

31 

16 

5  14,15, 

^16,21) 

29 

29, 30, 31 


-^1 

45 
64 
O'J 
08 
64 
68 

68 

5:j 

50 


Averages. 


II.LLNOH. 


Chicago 

"Near  Chicago.. 

Ividgo  I'arm 

^Marengo 

<  roleonda 

Aurorsi 

Sandwich 

IJelvidero 

Ottawa 

Wapello 

Wiun<'bago 

Ivochelle 

Wyanot 

Tiskilwa 

!^Lagnolia 

Elmira 

Peoria 


10 
23 


ii:} 

70 

23 

76 

2;i 

1^2 

2.3 

76 

23 

74 

2,3 

7rt 

2:j 

72 

23 

76 

23 

72 

2;i 

t  ( 

2:j 

73 

23 

78 

72 

84 


3 


Dcj. 
—13 


3.-3 


3 
3 

3 

3 
3 
3 
3 
3 
3 


—11 
3 

—  6 

—24 
4 
0 
4 
8 
14 
6 


a 


e 


39.6 
41.3 
39.6 
44.5 

38.3 

39.9 
39.  8 
42.6 
4(i.  0 
47.0 
50.7 
45.8 


In. 
4.77 
7.93 
7.42 
6.59 

8.75 

;i4.oo 

12.72 

I  7.51 

!  .'».75 

4.87 

5. 41 

10.48 


3 

mm 

4 
4 
4 
4 
I 


3 


41.8 


6.43 


—  u     37.  0 


0 

■      i 

•10 

-  6 
-11 

-  8 


-10 


.3 
3 
4 
4 
3.1 

O 

4 

3 

.3,4 

3 

38 


10 

4 

5 
.) 

0 

7 

14 

p. 
< 

15 


30.  U 
37.8 
37.0 

:i8.i 

31.2 
38.4 

40.0 


3.35 
3.10 
4.65 
5.12 


4.50 


20. 6     2. 95 


Mi.   M 


34.3 


3.93 


3 
3 


—  4 


42.3 
4?^.  2 
5(».  3 
43.5 
43.7 
39.  7 
44.  5 
44.6 
46.  f) 
42.9 
47.8 
5-2.0 


D.-.te. 


7.70 
(!.  99 
5.40 

10.00 
7.10 
KOO 
I.  I.) 
7.09 
7.58 

11.25 
8.55 
6.40 


45.7 


4.18 
41.7 


lf» 

2,3 
23 


1,1 
K4 
71 

74 


3 
3 
3 
3 


-  rt 
12 

-10 

-  e 


:.:■' 


2:1 

7ri 

2:1 

H) 

2:i 

73 

16 

74 

2:j 

71 

2:1 

77 

2:j 

82 

16 

76 

23 

75 

3 

3 

3 

3 

3 

3 
•> 

3 


1 
-13 

-  9 
-12 

-  () 
0 

-  5 
6 
9 


3.^.1 
53.  I 

:ts.  0 

39.  6. 


7.82 


5.25 


42.6 
45.  5 

:k3 

38.5 
42.  3 
■12.  8 
43. 2 
44.7 
45.7 


5. 40 
4.10 

4.86 


4.4« 
4.8j^- 
4.78 

4.75 


6.50 
5. 73 
5.38 


28 
20 

28, 2!> 
29 

23 

27 
30 
30 
2D,:«) 
29 

:«) 

30 


27 

2H 
28 
27 
28 
27 
28 

25.26 

2<J 
20 


G 


76 
72 

74 

71 


Dnte. 


K 


C 

si   r 


r      .. 


5 
5 
if 


70  0,7,9,13 

7G  5 

75  ."1 

74  5 

85  9, 13 

73  6 


75 
48 
79 
72 

76 
70 
70 


7'> 


51 
62 


19 
23 

13 

3 
30 
23 
S4 
S5 
33 

do 


4,  e.  10 
5 
5 
4 
5 

8 


9 


29 

29 

27,29 

22,27 

28 


:«) 
22 
IS) 

30 


21 
26 
22 

27 
24 
27 

27 
22,27 


27 
27 


27 
*v> 

mmm0 

22 


71 

eo 

85 
74 
72 
74 
72 


71 
72 
72 
77 


5 
5 
5 

•1.5 

•».5 

5 


5 

4 

5 


73 

70 

74 

G9 

87 

«7 

72 

70 

79 


71 
72 


74 
82 
78 
79 


5 
4.5 

4 

5 

4,5 

5 

4 
4 

4 


23 
15 
17 
13 
17 
10 

ai 

16 

5 

4 


S3 
92 
S3 

as 
35 
«i 
ss 


S5 

S5 
33 


5 


3 

5,10 

5 

5 


19 
14 
98 
9 
S6 
14 
Id 
15 


46.1 


44.3 

33.7 
43L7 
4a5 
41.8 
37.5 
4L7 

4Sl7 

14.3 
33.9 


37.5 


45.8 
50.9 

sail 

4&9 
47.1 
45.1 
46L9 


m 

e  , 

^  r. 
ex 


^     :: 


Dtg-     /n. 

44.6 

47.6 

44.3 

47.4 

42.5 

44.5 

4JL8 
46.7 
47.3 
49.1 
53.7 
4&5 


48.8 
44.9 
49.6 

sa6 


48L4 


45.9 

43L8 
49.5 
41.4 
58.0 
49.9 
4X9 
4a9 
S24     4Sk7 


17 

13 


93 
9C 
33 
S3 


41.1 
43.1 


410 
47.3 
4&5 
C7.6 
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